1 DESCRI PTI ON FUSED HETEROCYCLI C DERI VATI VE, MEDI Cl NAL COVPCOSI T1 ON

CONTAI Nl NG THE SAME, AND MEDI CI NAL USE THEREOF 5 Techni cal Field The present
invention relates to fused heterocyclic derivatives, pharnaceutically
acceptabl e salts thereof or prodrugs thereof, which are useful as

medi cament s, 10 pharnaceutical conpositions conprising the same and

phar maceuti cal uses thereof. Mre particularly, the present invention
relates to fused heterocyclic dOHRIPIEONhaving an inhibitory activity in
human SG.T, pharmaceutically acceptable salts thereof or prodrugs 15

t hereof which are useful as agents for the prevention or treatment of a

di sease ass %% I d gl ucose
t ol erance, gﬁ% §% @ %ﬁﬁ gEﬁ%§§ﬁ %%Eggggé%ggiéﬁg gnp03|t|ons
conprising the % ?% ground Art
D abeses i s one of Ilfestyle related di seases with the background of change
of eating habit and | ack of exercise. Hence, diet and exercise therapies
are perf peshdicalpaiedd s With 25 di abetes. Furthernore, when its sufficient
control and continuous performance are difficult, drug treatnment is
si mul t aneousl| y Ther baksett Lnveddiibnome liat:elsas ob&ersechhfetemedydiyid ar ge- scal e
clinical trial that it is necessary to practice
derivatives, pharmaceutically acceptable salts thereof or
prodrugs thereof, which are useful as medicaments,
10 pharmaceutical compositions comprising the same and
pharmaceutical uses thereof.
More particularly, the present invention relates to fused
heterocyclic derivatives having an inhibitory activity in human
SGLT, pharmaceutically acceptable salts thereof or prodrugs
15 thereofwhichareuseful asagents forthepreventionor treatment
of a disease associated with hyperglycemia such as diabetes,
impaired glucose tolerance, diabetic complications or obesity,
pharmaceutical compositionslcomprising the same and
pharmaceutical uses thereof.
20
Background Art
Diabetes is one of lifestyle-related diseases with the
backgroundof changeofeatinghabit andlackofexercise. Hence,
diet and exercise therapies are performed in patients with
25 diabetes. Furthermore, when its sufficient control and
continuous performance are difficult, drug treatment is

simultaneously performed. In addition, it has been confirmed

by large-scale clinical trial that it is necessary to practice



2 along-termstrict control of blood sugar |level so as to prevent
patients with diabetes from occurring,and advanci ng di abetic conplications
by receiving treatnent (for exanple, See the follow ng References 1 and 2)
Furthernore, nmany epidem ologic 5 studies on inpaired glucose tol erance
and macr oangi opat hy show that inpaired glucose tol erance as the boundary
type is also a risk factor in macroangi opathy as well as di abetes. Thus,
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increase of patients wth diabetes. For exanple, Antidiabetic agents such
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| actic acidosis and hypoglycem a, respectively. Insulin sensitivity
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concerned for advancing obeSity. In addition, (err)-glucosidase 20
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intestine, are used to inprove postprandial hyperglycema. It has been al so

reportedat hatkacarbeseinongcrOing 6pat By UsOSisiBEead MidNdds. Mamsgn ef fect
of preventing or delaying the incidence of diabetes by applying to patients

W th 25 hapdkred gipiesse poslit@ramed alf aypexgipbemiscatdodan [foduIed
Reference 4) . However, since (err)-glucosidase inhibitors do not affect
el evat ed (gbucegambéeel seky thegéslilpgiagnBedeaenkar 3je
10 In recent years, development of various antidiabetic
agents has been progressing with the background of a rapid
increase of patients with diabetes. For example, Antidiabetic
agents such as biguanides, sulfonylureas, insulin sensitivity
enhancers, a-glucosidase inhibitors and the like have been
15 employed. However, Dbiguanides and sulfonylureas show
occasionally adverse effects such as lactic acidosis and
hypoglycemia, respectively. 1Insulin sensitivity enhancers
show occasionally adverse effects such as edema, and are
concerned for advancing obesity. 1In addition, a-glucosidase
20 inhibitors, which delay carbohydrate digestion and absorption
at the small intestine, are used to improve postprandial
hyperglycemia. It has been also reported that acarbose, one
of a—glucosidase inhibitors, has an effect of preventing or
delaying the incidence of diabetes by applying to patients with
25 impaired glucose tolerance (for example, see the following
Reference 4). However, since a-glucosidase inhibitors do not

affect elevated glucose levels by ingesting a monosaccharide



3 of glucose (for exanple, see the follow ng Reference 5), with recently
changi ng conpositions of sugars in neals, a wider range of activities

i nhi biting carbohydrate absorption has been desired. 5 In recent years,
research and devel opnent of new type antidiabetic agents have been
progressing, which pronote urinary glucose excretion and | ower bl ood

gl ucose | evel by preventing reabsorption of excess glucose at the kidney

(for exaggsr%uiiss .%Pgrfe%lalr@efe!n ,gg%%eef %%mf‘smgih egggi?}%@@% g 1.5 geported

that 10 sodi unt'depen ucose transpor resent in the Sl
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reabsorption o Iltrate roug merul ar ~(for exanpl e, see the
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prevents reabsorption of excess 15 glucose at the kidney, subsequently
pronot es 4gx¢hLeli Nng excess glucose though the urine, and normalizes bl ood

glucose level. In addition, since such agents for pronoting the excretion

of uwinary gl §f0$EcEKEN GLBr8XCeTTAIEOSAd RRYGN dpRR it idte R type
consequently the glucose accunul ation in the body is decreased, 6)they are

al so expeaetedib®ehIVe R ENERE bREnYPr At idtd ,Neh £EA BebmoeR e Ay and a
diuretic effect. Furthernore, the agents are considered to be useful for

various gahebed dikseasesnwn@n aectibloRergimankentet e B ¢RENOfngli abet es
or obesity due to hyperglycem a. 25 Furthernore, it has been known that

SGLT1, sedbudrgependente e ddodrsperties kidmex SEsridxdmel sadde
intestine which controls carbohydrate absorption. It has been
the following Reference 6). In addition, it is reported that
10 SGLT2 (sodium-dependent glucose transporter 2) is present in
the S1 segment of the kidney’s proximal tubule and participates
mainly in reabsorption of glucose filtrated through glomerular
(for example, see the following Reference 7). Accordingly,
inhibitingahuman SGLT2 activitypreventsreabsorptionofexcess
15 glucose at the kidney, subsequently promotes excreting excess
glucose though the urine, and normalizes blood glucose level.
In addition, since such agents for promoting the excretion of
urinary glucose excrete excess glucose. though the urine and
consequently the glucbse accumulation in the body is decreased,
20 theyarealsoexpectedtohaveapreventingor alleviatingeffect
on obesity and a diuretic effect. Furthermore, the agents are
considered to be useful for various related diseases which occur
accompanying the progress of diabetes or obesity due to
hyperglycemia.
25 Furthermore, it has been known that SGLT1,

sodium-dependent glucose transporter 1, exists in the small

intestine which controls carbohydrate absorption. It has been



4 also reported that insufficiency of glucose and gal actose absorption
arises inpatients with dysfunction due to congenital abnormalities of human
SA.TI (for exanple, see the following ™ References 8-10) . In addition, it
has been confirmed that SGTI 5 is involved in glucose and gal act ose
absorption (for exanple, see the followi ng References 11 and 12).
Furthernore, it is confirmed that nRNA and protein of SGTI increase and
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car bohydrate digestion an sorption are”increased. For exa

confi r medptRat TR NG fPhahEhNsEE TP Fdr 8 Lampi O Yed NK EAREG du e human
smal | intestine 6for exanpl e, see the foll[ow ng Reference 15) . Therefore,

bl ocki ngra rRuaRR 3@ Tlo 115 aGf A4kl vibANiiki K Ss BREArQSA LrRiq caLRMdFat s such
as glucose at the small intestine, subsequently can prevent increase of

bl oods sugar i he¥evedEsReFI Wdde drd balgaﬂakéeésgokpeioﬁe¥%£ Wkarpucose
absorption based on the above nentioned mechanismis effective to normalize

post prandieal thwupeallveamed Re2@ rEiRIef ane.arfest ydeveropimedtndfe 2Rki i abetic
agents with novel action nechanism which have an inhibitory activity in

human SGeban figmeldeea €lesneshd g riofRAaVEr SGLFO! Me: Hdies e havers i v tongd
probl ens. Fused heterocyclic derivatives provided in the present 25

i nvent i onfagd uekisielse lay enevdle lea@ainds, JUETRAS 16 Suprrdieewitteported that
t hese derivatives have an inhibitory activities in SGT1l and/or SAT2 and
i nhi bit ahsepgbizen cefi nglincusedadtabetic symptoms (for example, see the
10 following References 13 and 14). Generally in patients with
diabetes, carbohydrate digestion and absorption are increased.
For example, it is confirmed that mRNA and protein of SGLT1 are
highly increased in the human small intestine (for example, see
the following Reference 15). Therefore, blocking a human SGLT1
15 activity inhibits absorption of carbohydrates such as glucose
at the small intestine, subsequently can prevent increase of
blood sugar level. Especially, it is considered that delaying
glucose absorption based on the above mentioned mechanism is
effective to normalize pos£prandial hyperglycemia;
20 Therefore, fast development of antidiabetic agents with
novel action mechanism, which have an inhibitory activity in
human SGLT, has been desired to improve or solve the
above-mentioned problems.
Fused heterocyclic derivatives provided in the present
25 invention are entirely novel compounds. It has not ever been

reported that these derivatives have an inhibitory activities

in SGLT1 and/or SGLT2 and inhibit absorption of glucose and



5 galactose at the small intestine, or are useful as agents to inhibit
reabsor pti on of excess glucose at the_kidney. Reference 1: The Di abetes
Control and Conplications Trial Resedr ch Goup, N Engl. J. Med., 1993.9,
Vol . 329, No.14, 5 pp.977-986; Reference 2: UK Prospective D abetes Study
G oup, Lancet, 1998.9, Vol.352, No.9131, pp.837-853; Reference 3: Mkoto
TOM NAGA, Endocrinol ogy & Di abetology 2001 11, Vol .13, No.5, pp.534-542;

$8|3§ESTS€£§5§3§§G §@§2§%%?¥aﬁ§9 erence Qﬁﬁp§§ﬁéﬁnkfﬁ@ﬁ£§%§:3 per sons,

Jour nal RP%thP@”E%Sbs@P‘c%X gk E‘HEEEE' g’iHéBgeFQ‘Bdtﬁ? ‘i‘% ey1992 Vol . 45,

p. 27, erence Luctrano Rossetti persons I nvest. 15
1987. 5, P11530158131RekerBREe o1 : SBh Kapai 4 persons
J. din. ﬁ?%%%gnc81 982 P Verga, E% %97a4§ o BE?E?%E&%Q :T%rl A0 BABA and

1 perso”ReéQQP&ﬁ”@EBﬁbg NOlﬂﬂglOfJ NiRRO BB@%“@ Rpei Kblbet g . @QOKOQU”
1998, No .19, pp. 552-554; Ref erence’9: "M chi hi r o "KASAHARA "and

persens, ?agﬁthgggaku 1996.1, Vol .51, No.1, pp.84-90; Reference 10.
Tonmof usa TSUCHI YA and 1 person, Nippon R nsho, 1997.8, Vol.55, No.S8,

pPp- 2131-Rd 88y REE N AT Brddpe YOEVE baRBH t KANALG LGy, BRHC-B:al1ysigs 9,1998. 12,
25 Vol .45, extra edition, pp.232-237;, Reference 12: E. Turk and 4 persons,
Nat ur e, &8913§2,V®b.35@1, pp. §54-856;
Reference 3: Makoto TOMINAGA, Endocrinology & Diabetology,
2001.11, Vol.13, No.5, pp.534-542;
10 Reference 4: Jean-Louis Chiasson and 5 persons, Lancet, 2002.6,
Vol.359, No.9323, pp.2072-2077;
Reference 5: Hiroyuki ODAKA and 3 persons, Journal of Japanese
Society of Nutrition and Food Science, 1992, Vo0l.45, p.27;
Reference 6: Luciano Rossetti and 4 persons, J. Clin. Invest.,
15 1987.5, Vol.79, pp.1510-1515;
Reference 7: Yoshikatsu Kanai and 4 persons, J. Clin. Invest.,
1994.1, Vol.93, pp.397-404;
Reference 8: Tadao BABA and 1 person, Supplementary volume of
Nippon Rinsho, Ryoikibetsu Shokogun, 1998, No¥19, pp.552-554;
20 Reference 9: Michihiro KASAHARA and 2 persons, Saishin Igaku,
1996.1, Vol.51, No.l, pp.84-90;
Reference 10: Tomofusa TSUCHIYA and 1 person, Nippon Rinsho,
1997.8, Vol.55, No.8, pp.2131-2139;
Reference 11: Yoshikatsu KANAI, Kidney and Dialysis, 1998.12,
25 Vol.45, extra edition, pp.232-237;
Reference 12: E. Turk and 4 persons, Nature, 1991.3, Vol.350,

pp.354-356;



6 Reference 13: Y. Fujita and 5 persons, D abetologia, 1998, Vol. 41,

pp. 1459- 1466; Reference 14: J. Dyer and 5 persons, Biochem cal Society
Transactions, 1997, Vol .25, p.479S, 5 Reference 15: J. Dyer and 4 persons,
Anerican Journal of Physiology, 2002.2, Vol.282, No.2, pp. QR41-Q3&48

Di scl osure of the Invention The present inventors have studied earnestly to
find 10 conpounds having an inhibitory activity in human SG.T. As a

result, | &f&%én{:%i@q(ﬂt h?’ 1 $8LLAIdS EFHESHsh%l%r(b%)Ctyoclhdﬁ% HefHYFL RS 47,

represente ng gener or mil i nhibitory
activity, ingh 466 T1 and/or SAT2 and are excellent agents haV|ng
inhibito?g ac??s?ty In increase of blood glucose 15 |l evel or |owering blood

gl ucose k@fs}geﬁéeSh@mJbebwr shersbgergehm nglbbﬁefﬁ‘%ﬁ abcliae present

i nvention e present invéntion is to provide novel compounds which show

an inhi bytoryaaei byt y1bayhuysn, 861 Tp phaspaceutical  conpositions
conprising the sane and pharnaceutlcal uses 20 thereof. This is, the present
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Disclosure of the Invention
The present inventors have studied earnestly to find

10 compounds having an inhibitory activity in human SGLT. As a

result, it was found that certain fused heterocyclicderivatives

represented by the following general formula (I) show an

inhibitoryactivityin human SGLT1 and/or SGLT2 and are excellent

agents having inhibitory activity in increase of blood glucose
15 level or lowering blood glucose level as shown below, thereby

forming the basis of the present invention.

The present invention is to provide novel compounds which
show an inhibitory activity in human SGLT, pharmaceutical
compositions comprising the same and pharmaceutical uses

20 thereof.
This is, the present invention relates to
[1] a fused heterocyclic derivative represented by the

following general formula (I):



wherein one of R 1 and R 4 represents a group represented by the general
formula: R5(S) R6 5[in the formulg R5 and R 6 independently represent a
hydrogen atom a hydroxy group, a hal'ogen atom a Cl-6 al kyl group, a C2-6
al kenyl group, a C2-6 al kynyl group, a Cl-6 al koxy group, a C2-6 al kenyl oxy
group, a Cl-6 al kylthio group, aC2-6al kenylthio group, a hal o(Cl-6 al kyl)
group, a halo(Cl-6 al koxy) group, a 10 hal o(Cl-6 al kylthio) group, a
hydroxy(g%égeghkyl) group, a hydroxy(C2-6 al kenyl) group, a hydroxy(Cl-6

al koxy) group, a hydroxy(Cl-6 al kylthio) group, a carboxy group, a

car boxy(Cl-6 yl to 4qﬁ%§¢ - Kﬁﬂyl qul (C1-6

al koxy) group,géécgafngy%@-g a ﬁél%gargip a%’f—gifl taﬁo%%%g%r%onyl
group, aE2=fsal kexyearnbonyl (O -6 alkyl) group, a C2-7 al koxycarbonyl (C2-6
alkenyl)ggﬁgug, a C2-7a al koxycar bonyl (Cl -6 al koxy) group, a C2-7

al koxycar bonyl (O -6 fglkylthio) group, a Cl-6 al kylsulfinyl group, a Cl-6

al kyl sul f onyl group -UV-WN(R 7 )-2Z, or any of the follow ng 20
substituents (i)q x\ig)) which may have 1 to 3 substituents selected
fromthe foll ow ng sygbstituent group a on the ring; (i) a C6-10 aryl group,
(i) C6-10 aryl-O, (g8i) C6-10 aryl-S-, (iv) a C6-10aryl (Ci-6al kyl) group,
(v) aCe-10aryl (Cl-6 al koxy) (bgro_u.p.,6 (vi) a C6-10 aryl (Cl-6 al kylthio) group,
(vii)s 25 a hetjghaafe/fo SRELPR® GHHIR)i MR I repté XenPaR/RYEr S, 8

atom, a hydroxy group, a halogen atom, a Ci-g alkyl group, a
Co-g alkenyl group, a Cz-¢ alkynyl group, a Ci-g alkoxy group,
aCr-galkenyloxygroup, aCi-galkylthiogroup, aCs-galkenylthio
group, a halo(Cy-g alkyl) group, a halo(Ci-¢ alkoxy) group, a

10 halo(Ci-¢ alkylthio) group, a hydroxy(Ci-¢ alkyl) group, a
hydroxy (Cz2-¢ alkenyl) group, a hydroxy(Ci-g alkoxy) group, a
hydroxy (C1-¢ alkylthio) group, a carboxy group, a carboxy(Ci-g
alkyl) group, a carboxy(Cz-g alkenyl) group, a carboxy(Ci-g
alkoxy) group, a carboxy(Ci-¢ alkylthio) group, a Cz-7

15 alkoxycarbonyl group, a C2-7 alkoxycarbonyl (C1-¢ alkyl) group,
a Cp-7 alkoxycarbonyl (Cz-¢ alkenyl) group, a Cz-7
alkoxycarbonyl (C1-¢ alkoxy) group, a Cz-7 alkoxycarbonyl (Cj-¢g
alkylthio) gfoup, a Ci1-¢ alkylsulfinyl group, a Ci-¢
alkylsulfonyl group, —U—V—W—N(R7)—Z, or any of the following

20 substituents (i) to (xxviii) which may have 1 to 3 substituents
selected from the following substituent group a on the ring;

(i) a Cg-10 aryl group, (ii) Cg-10 aryl-0O-, (iii) Cg-10

aryl-S-, (iv) aCg-10aryl(Ci-galkyl) group, (v) aCg-10aryl (Ci-¢
alkoxy) group, (vi) a Cg-10 aryl(Ci-¢ alkylthio) group, (vii)

25 a heteroaryl group, (viii) heterocaryl-0-, (ix) heteroaryl-S-,



(x) a heteroaryl (A-6 alkyl) group, (xi) a heteroaryl(C -6 al koxy) group,
(xii) a heteroaryl (d-6 alkylthio) group, (xiii) a C3-7 cycloal kyl group,
(XiV) C3-7 cycloal kyl-O, (xv) C3-7 éycloal kyl -S-, (xvi)

aC3- 7cycl oal kyl (O -6al kyl) group, (xvii) 5 a C3-7 cycloal kyl (C -6 al koxy)

group, (xviii) a C3-7 cycloalkyl(d-6 al kylthio) group, (xix) a

het erocycl oal kyl group, (xx) heterocycl oal kyl -0, (xxi)

et or ocydFbaPkPPERFOBEAAbyS o1 Bt LAty %%Q%ete@?%%é#%g a?i‘ff’% a’s ) ®
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hydrogen (ak9f) a heterocycloalkyl (Ci-g alkyl) group, (xxiii) a
heterocycloalkyl(Ci-¢ alkoxy) group, (xxiv) a
10 heterocycloalkyl(Ci-¢ alkylthio) group, (xxv) an aromatic
cyclic amino group, (Xxvi) an aromatic cyclic amino(Cj.g alkyl)
group or (xxvii) an aromatic cyclic amino(Cj-g alkoxy) group,
(xxviii) an aromatic cyclic amino(Ci-g alkylthio) group,
J represents a Ci-g alkylene group which may have a hydroxy
15 group, or a Cz-g alkenylene group;
U represents —O—, -S- or a single bond and with the proviso
that at least one of V and W is not a single bond when U is —O-
or —S-);
V represents a Cj-g alkylene group whichmay have a hydroxy
20 group, a Cy-g alkenylene group or a single bond;
W represents —CO-, -S02-, -C(=NH)- or a single bond;
Z independently represents a hydrogen atom, a Cz-7
alkoxycarbonyl group, a Cg-10 aryl (Cao-7 alkoxycarbonyl) group,

A B B D
a formyl group, -R°, -COR®, -s0,R®, -coN(R®)R®, -csn(rR)RP,

' E
95 —-SO,NHR™ or —C(=NR")N (RF)R®;

7 C D,
R, RA, R and R independently represent a hydrogen atom,

a Cj-¢ alkyl group which may have 1 to 5 substituents selected



a Cl1-6 al kyl group which may have 1 to 5 substituents selected 9 fromthe
foll ow ng substituent group P, or any of the follow ng substituents (xxiXx)
to (xxxii) which may have 1 to 3 substituents selected fromthe follow ng
substituent group a; (xxix) a C6-10 aryl group, (xxx) a heteroaryl group,
(xxxi) 6 a C3-7 cycloal kyl group or (xxxii) a heterocycloal kyl group or Z
and R 7 bind together with the neighboring nitrogen atomto form an

o Lonatl GGl LG BIPBRHLE ISR DS ot oL SHDOAL g5 oot o
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whi ch nmay have stituents 'selectedfromthe omrng substi t uent
group R res I C [QUR, 6 15
aIkyIsuIanﬁﬁgﬁﬁngqéﬁbghgzf%&go§8%§r%ﬁ§§ﬁ onyngnlno réﬁp, a C-6 aIkyI

group whi ch rraguggge alc%C’ %/a§?9?tr'otu enf§X§’al‘3‘e&é€%OJrﬁO§}éQ§kx§{ >8)VY'

substituent gr oW ng subst1 tiue

(XxxV4 ) ﬁhtghzng%cfégfg%ltgﬁ §§tr§y§9 bse&99c§ §85ing}f§k p;roaryl

substltuen group; (XxxiI

group, (Xxxxv) o £3aﬁdqycre%hkxb gEaER QEtBX%%é‘&efbﬁﬁ%fﬁ&&ﬂﬂﬁﬂ¥%dgﬂ group,
EF GR, Rand R independently represent a hydrogen atom™ a cyano group, a

car banoy b + 850U, £ark2arl @pﬁﬁha&rm@yoal@aﬁm&geb& XYERERORYY rHwdp, a C6-10
aryl (C2-7 al koxycarbonyl) group, nitro group, 1-6 al kyl sul fonyl group,

a sul f amtdes3 guB¥R.ituents selected from the follow1ng substituent group
o;

10 or R® and R® bind together with the neighboring nitrogen
atom to form an aliphatic cyclic amino group which may have 1
to 3 substituents selected from the following substituent group
a;

RB represents a Cy-7 alkoxycarbonyl group, a Ci-g

15 alkylsulfonylamino group, a Cg-10 arylsulfonylamino group, a
Ci1-6 alkyl group which may have 1 to 5 substituents selected
from the following substituent group B, or any of the following
substituents (xxxiii) to (xxxvi) which may have 1 to 3
substituents selected from the following substituent group a;

20 (xxxiii) a Ce-10 aryl group, (xxxiv) a heteroaryl group,
(xxxv) a C3-7 cycloalkyl group or (xxxvi) a heterocycloalkyl
group,

RE, RF and RG independently represent a hydrogen atom,

a cyano group, a carbamoyl group, a Cz-7 acyl group, a Cz-7

25 alkoxycarbonyl group, a Cg-10 aryl (Cz-7 alkoxycarbonyl) group,

a nitro group, a Ci-¢ alkylsulfonyl group, a sulfamide group,

a carbamimidoyl group, or a Ci-¢ alkyl group which may have 1



car bam m doyl group, or a Cl-6 al kyl group which may have I 10 to 5
substituents selected fromthe followhg subst it uent group or RE and R F
bind together to forman ethylene grotp; or RF and R G bind together with
t he nei ghboring nitrogen 5 atomto forman aliphatic cyclic am no group

whi ch may have any substituent selected fromthe foll ow ng substituent group
OL; Qrepresents -G -6 al kyl ene-, -C2-6 al kenyl ene- -C2-6 al kynyl ene-,

908 o SRy i AL ene o 105 S AL 0 S Ela o ene
8 )- -NRB)CO -C-6 alkylene-CON(R 8 )- or -CON(R 8 )-d - 6a|ky|ene-; R
8 repres nts a hydrogen atomor a Cl_6 al kyl group; ring A represents a

Co-10-aryl aroup gF 3.NChErORLY| cSrouple 2RULbS QhNELy(PBESERLAL hyar ogen

atom a hydroxy group, an am no”grou ogen a ' kyl

, Cl-6 k 6
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groups 3@l 9&qoé%ehkédip}gé@w,cﬁmedsa&%%&ﬁlml 859 UPay. rr)yano(cl 6

al kyl') group, a carboxy(d™-6 group, oxycar

al kyl I b roup,
a m%nZ) grsgggt(lal-%g&aﬁgqlggct%% %gor?éﬂ%)fﬂﬁ 3n%roup a I}q g‘(s[@ad )da'% kgxy;Jp
group, a hydroygy é%e@eﬂ't@oxt)l G%Wleﬁegarb@§y %Cike%aaké&@w &oyp, a C2-7
al koxycar bonyl él al Koxy) ~gfoup,” a car banmoyl oxy) group, an

ani no (CE1§ %?1@5%0XYLCQVguglkﬁiéﬁéﬂoﬂr dé, (DB pldid Jsamna ¢ O 6 al koxy)
group, cycl oal kyl "group, a 7 cycl oal kyI oxy group, ajtf 7

cycl oal k)éllwle%eal kys)cOroHpky®EnE3; -y aakkybhElobcal K@ylene-,
10 -Ci-g alkylene-S-Ci_g alkylene~, -CON(R%)-, -N(R®)cO-, -Ci_g
alkylene—CON(Rs)— or —CON(R8)—C1_6 alkylene-;
R8 represents a hydrogen atom or a C1-g alkyl group;
ring A represents a Cg-10 aryl group or a heteroaryl group]
and the other represents a hydrogen atom, a hydroxy group, an
15 amino group, a helogen atom, a C1-¢ alkyl group, a Ci-¢ alkoxy
group, a cyano group, a carboxy group, a Cz.7 alkoxycarbonyl
group, a carbamoyl group, a mono or di(Ci-¢ alkyl)amino group,
a halo(Ci-¢ alkyl) group, a hydroxy(Ci-¢ alkyl) group, a
cyano (C1-¢ alkyl) group, a carboxy(Ci-g alkyl) group, a Cz-7
20 alkoxycarbonyl(C1_6alky1)group,eacarbamoyl(Cl_galkyl)group,
an amino (C1-¢ alkyl) group, a mono or di(Ci-g alkyl)amino(Ci-¢g
alkyl) group, a halo(Ci-¢ alkoxy) group, a hydroxy(Ci-¢ alkoxy)
group, a carboxy(Ci-g alkoxy) group, a Cz-7 alkoxycarbonyl (Ci-¢
alkoxy) group, a carbamoyl(Ci-g alkoxy) group, an amino(Ci-g
25 alkoxy) group, amono or di(Cj-galkyl)amino(Ci-¢ alkoxy) group,
a C3-7 cycloalkyl group, a C3-7 cycloalkyloxy group, a C3-7

cycloalkyl (C1-¢ alkyl) group, or C3-7 cycloalkyl(Ci-g alkoxy)



group;

R 2 and R3 independently represent a hydrogen atom a hydroxy group,

an am no group, a halogen atom a Cl-glalkyl group, a Cl-6 al koxy group, a

cyano group, a carboxy group, a C2-7
a nono or di (Cl-6 alkyl)am no group, a hal o(Cl-6 al kyl) group, a

group,

al koxycar bonyl group, a carbanoyl

hydroxy(Cl-6 al kyl) group, a cyano(Cl-6 al kyl) group, a carboxy(Cl-6 al kyl)
group, a C2-7 al koxycarbonyl (G-~ alkyl) group, a carbamoyl (Cd-6 alkyl)

group, no (A -6 alkyl) group, a nmono or di (d-6 10 alkyl) amno (O -6
al kyl) ggou ‘a hal o(Cl-6 al koxy) group, a hydroxy (Cl-6 al koxy) group, a

b Cl-6 gp 3 ,
crbarp (o LA SR LR b L
di(C-6 k C3-7
113(cyc|o§#@’#%x%mg?§aé? a%@%‘%ﬁa?%é% | 2Bafte 4 RiTs W, e
cycloalk

CH or

¢ élrgﬁégéoﬁygu ﬁ%g? %%% segtg%gb%§¥ éy%ﬁ%foup c5- éepresents

a formul a:

R R A i AR T

10

15

20

alkyl)amino group, a halo(Ci-¢ alkyl) group, a hydroxy(Ci-¢
alkyl) group, a cyano(Ci-¢ alkyl) group, a carboxy(Ci-¢ alkyl)
group,eaC2_7alkbxycarbonyl(Cl_éalkyl)group,aacarbamoyl(Cl_G
alkyl) group, an amino(Ci-¢ alkyl) group, a mono or di(Cj-g
alkyl)amino(Ci-¢ alkyl) group, a halo(Ci-¢ alkoxy) group, a
hydroxy (C1-¢ alkoxy) group, a carboxy(Ci-¢ alkoxy) group, a Cz-7
alkoxycarbonyl (C1-¢ alkoxy) group, a carbamoyl (Ci-g alkoxy)
group, an amino(Cj-¢ alkoxy) group, a mono or di(Ci-g
alkyl)amino(Ci-g alkoxy) group, a C3-7 cycloalkyl group, a C3—7
cycloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group, or
C3-7 cycloalkyl (C1-¢ alkoxy) group;

Al represents O, S or NR9;

A2 represents CH or N;

R9 represents a hydrogen atom or a C1-¢ alkyl group;

G represents a group represented by a formula:

(G-1)

OH

or a formula:

o)
HO (G-2)
HO “OH

OH



12 E represents a hydrogen atom a fluoine atomor a hydroxy group; E 2
represents a hydrogen atom a fluoine %tom a nethyl group or a

hydr oxynmet hyl group; 5 [substituent g} up (err)] a halogen atom a hydroxy
group, an amno group, a Cl-6 alkyl group, a Cl-6 al koxy group, a halo
(C1-6 al kyl) group, a halo (Cl-6 al koxy)group, a hydroxy(Cl-6 al kyl) group,
a C2-7 al koxycarbonyl (C1-6al kyl) group, a hydroxy(Cl-6al koxy) group 10 an
amno (C -6 alkyl) grou an_am no al koxy. ou a _nmno Cl- 6

al kyl )am no gr oup, aﬁmﬁ%pﬁ?s%ﬁ%y%'\%&%cﬁe% g%%t‘(y %)]feﬁﬂ e gr&?ﬁ“ a‘( Cl -

al kyl sul f onyl Rg %YC r? al kyl sul fonyl am no group, a Cl1-6

al kyl sul fonyl am n {(O: 6 1219 group, a carboxy group, a C2-7

al koxycar bonyl groupg ZaI%SB;dégg;wé ]1% é)él&aa[]gomcg\l(ﬁdg % (to stltuent

group a hal ogen atom grou an® am no droup koxy group,

a Cl1-6 al kylthj u hgl-0 4 ( ahalo(C16aIkyIth|o)
group, a hydro{;(l)g/t?(%l@L QIOQEO%;) agﬂ)lggog:gﬁ%g)ﬁkyd gge (C1-6 al kyl t hi o) group,

ana no (Cl- u mno (Cl.-6 alkylthio roup, a nono or
2% 6 glk |§gg§§§%kughe Grofi of ™ d§ [hydroxyy(Cl 6)a?ky|f ]anino

8?835’ Z%ﬁ%bggng%%?h T B GPaT o 05P5Rh, i Ten e ol (Or-6
2o s i aaiecanainy geomne enets (e Gelod bt oy am 0
al kyl sul 9Bk y95Q6Rp, aaChyBrakytsul f onyyam §eoup, a c2_7
alkoxycarbonyl (Ci-¢ alkyl) group, a hydroxy (Ci-¢ alkoxy) group,
10 an amino(Ci-g¢ alkyl) group, an amino(Cj-¢ alkoxy) group, a mono
or di(Cj-¢ alkyl)amino group, a mono or dif[hydroxy(Ci-g
alkyl)lamino group, a Cj-g alkylsulfonyl group, a Ci-g
alkylsulfonylaminogroup, aCi-galkylsulfonylamino (Ci-galkyl)
group, a carboxy group, a C2-7 alkoxycarbonyl group, a sulfamoyl
15 group and —CON(RH)RI
[substituent group ]
a halogen atom, a hydroxy group, an amino group, a Ci-g
alkoxy group, a Ci-¢ alkylthio group, a halo(Ci-¢ alkoxy) group,
a halo(Ci-¢ alkylthio) group, a hydroxy(Ci-g alkoxy) group, a
20 hydroxy(Ci-g alkylthio) group, an amino(Ci-¢ alkoxy) group, an
amino(Ci-galkylthio) group, amonoordi(Cj_galkyl)amino group,
a mono or dilhydroxy(Ci-¢ alkyl)]lamino group, an ureido group,
a sulfamide group, a mono or di (C1-¢ alkyl)ureido group, a mono
or dif[hydroxy(Ci-¢ alkyl) Jureido group, a mono or di(Ci-g
25 alkyl)sulfamide group, a mono or di[hydroxy(Ci-¢ alkyl)]-

sulfamide group, aCz-7acylamino group, anamino (C2-7 acylamino)

group, a Ci-g alkylsulfonyl group, a Ci-g alkylsulfonylamino



13 group, a carbanoyl (Cl-6 al kyl sul fonyl am no) group, a carboxy group, a
C2-7 al koxycarbonyl group, -CON(R H)_RI, and any of the follow ng
substituents (XxXxxvii) to (XXxxviii) ch may have 1 to 3 substituents
selected fromthe above substituent group 5 a; (xxxvii) a C6-10 aryl group,
(Xxxviii) C6-10 aryl-O, (xxxix) a C6-10 aryl (d-6 al koxy) group, (xxxx) a
C6-10 aryl (d-6 alkylthio) group, (xxxxi) a heteroaryl group, (XxXxxii)

het er oar yl , (XXXX cI oa rou Xxxxiv) C3-7_10

e

E)eoF;)roe(\S/lelngf Hﬁ};g‘? oi;%‘t{; érﬁ%}yiég ;)l %’F%EEJ}R%E{%%@ Iaﬁge?)’é}ﬁo%%?j:\; .

SRUES;LBUER?%O%F%E 8 %ghfg‘rgm 1(% X‘Eoﬂ O\é\/l ng’i VJttJt)uen rouﬁ' I or mbgtnh of
'f £o§ %qlbsacglqug{té’“seqecrﬁ%d ?Egﬁ PhL %b?\% é@%ﬁgﬁttﬁ uent 2 s

aliphati C cyclic amno which may have ected
fromthe follow ng substl tuent group 8; 20 [substituent group y] a hal ogen
atom™ a ﬂ‘)’/dr oxy gr oup, an amno group, a Cl-6 al koxy group, a halo (O-6

Z: Eﬁlﬁ? of ai (AU Ea R dou < s or o [%&ﬁﬁgé'yr@&%?k-"xy) oo
e L?E*P%lgr o Gg-BP oty - b d?’i‘fﬁ%r@%’gﬁog oo do

?2: 29p,aﬁﬁg€a§}q]t9&0¢ geelpt (akkxh) auhktarodear guRup? MARXxQh)di [ hydroxy
heteroaryl-0-, (xxxxiii) a C3-7 cycloalkyl group, (xxxxiv) C3-7
10 cycloalkyl-0-, (xxxxv) a heterocycloalkyl group, (xxxxvi)
heterocycloalkyl-0O-, (xxxxvii) an aliphatic cyclic amino group
or (xXxXxXviii) an aromatic cyclic amino group

RH and RI independently represent a hydrogen atom or a

Ci-6 alkyl group which may have 1 to 3 substituents selected
15 from the following substituent group y;

or both of RH and RI bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may
have 1 to 3 substituents selected from the following substituent
group 9&;

20 [substituent group ¥v]

a halogen atorﬁ, a hydroxy group, an amino group, a Ci-g
alkoxy group, a halo(Ci-¢g alkoxy) group, a hydroxy (Ci-¢ alkoxy)
group, an amino (C1- alkoxy) group, amono or di (C1-g alkyl)amino
group, a mono or di[hydroxy(Ci-¢ alkyl)]amino group, an ureido

25 group, a sulfamide group, a mono or di (Ci-g alkyl)ureido group,
a mono or di [hydroxy(Ci-¢ alkyl) Jureido group, a mono or di (Ci-g

alkyl)sulfamide group, a mono or di[hydroxy(Ci-¢ alkyl)]-



14 sul fam de group, a C2-7 acylam no group, an am no (C2-7 acyl am no)
group, a Cl-6 al kyl sul fonyl group, a g -6 al kyl sul fonylam no group, a

car banoyl (Cl1-6.al kyl sul f onyl am no) grotp, a carboxy group, a C2_ 7

al koxycar bonyl group, a sul famoyl group and 5 -CON (RJ) RK [substituent
group 5] a halogen atom a hydroxy group, an am no group, a Cl-6 al kyl
group, a Cl-6 al koxy group, a halo (Cl-6 alkyl) group, a halo (Cl-6 al koxy)

orour. @ QUG8 B 9B R S AO AR O A SR )
AR A A I S L g ST
o o ol onann, S5l d8 o il Tl amar (4 o s, arovn,
P L BE K BISRoDROLL Ko BB EE Dl el BUEBALO, LBy Sy 2

group whi an fs selecte m roxy group,
an an&no_%b%%%géﬁKnono or di (Cl-6 alkyl) amno 20 group, a C2-7
I

al koxycar bony roup and a carbanoyl group; or both of Rj and R K bind

together wth t Is L i kkogen atomto forman aliphatic cyclic
anm no group whﬂ%ﬁb%§§Q%%§&e%gﬁyg1%?o 3 substituents selected froma hydroxy

group, a i g , ro Al 1- |k 1.n0 gr 6 al kyl
35 aroup. BEvaros . & BRSPSy RReR. Bonule i 2

C2--7 al k@eygar Q@qxIG(aqlk&ﬁl;Hsh%, o QHPo20Y_ 2 208 A3NPYLuS! QURa1 0 PE 1 3
phar maceutically acceptabl'e”salt thereof, "or a prodrug
alkoxy) group, a hydroxy(Ci-.¢ alkyl) group, a Cz-7
10 alkoxycarbonyl (Ci1-¢ alkyl) group, a hydroxy(Ci-¢ alkoxy) group,
an amino (Ci-¢ alkyl) group, an amino (C1-¢ alkoxy) group, a mono
or di(Ci-¢ alkyl)amino group, a mono or dilhydroxy(Ci-¢
alkyl)]amino group, a Ci-¢ alkylsulfonyl group, a Ci-g
alkylsulfonylamino group, aCi-galkylsulfonylamino(Ci_galkyl)
156 group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl
group and —CON(RJ)RK
RJ and RK independently represent a hydrogen atom or a
C1-6 alkyl group which may have any 1 to 3 substituents selected
fromahydroxygroup, anamino group, amonoordi (Ci-galkyl)amino
20 group, a Cz-7 alkoxycarbonyl group and a carbamoyl group:;
or both of RJ and RK bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may
have any 1 to 3 substituents selected from a hydroxy group, an
amino group, a mono or di(Cj.g alkyl)amino group, a Ci1-g alkyl
25 group, a hydroxy(Ci-¢ alkyl) group, a C2-7 alkoxycarbonyl group,
a Cp_7 alkoxycarbonyl(Ci-¢ alkyl) group and a carbamoyl group,

or a pharmaceutically acceptable salt thereof, or a prodrug



15 thereof; [2] a fused heterocyclic derivative as described in the above
[ 1) , wherein Qrepresents a nethyl ene group, an ethylene group, -OCH2-,
-CH2O-, -SCH2- or -CH2S-, or a pharnay%utically 5 acceptabl e salt thereof,
or a prodrug thereof; [31 a fused heterocyclic derivative as described in
the above [21, wherein Q represents an ethylene group, or a

phar maceutically acceptable salt thereof, or a prodrug thereof; [4] a fused
heterocyggic derivative as described in the 10 above [2], wherein Q
represent8€4%fethyl ene group, or a pharnaceutical ly acceptable salt

described 1n tNE] SbOVEST TEX Sr UG i RIS ARG R 85 MSBORGEALIY Tebr esent a
6 ar keRgr et i, Wit i & PRBreBePh iR e R TR gl Sl s Y 3 §
(CL 6 al REPTear 506025 HaBa L SCRPROR FCHBS0s, o5 * RASrEr D anohi o)
Py oky( CE B PRy arout obe Y0 S daPOsraE: 6 SR ) ar oup. or a

phar maceut | cal %) 3oAEAL NS SAldydiner R Ak 19ePLOUIGC isLgaly il o fused

. C
het erocyclic derivative as described 1n any one o e above 1to [51,

wherein LRk g A ERIRIANGS r2prR@RARRe o) @thlegeg?;gi digne i ng, or a

pharmaceutical I'y "acceptabl e~ 25 salt thereof, rudg thereof; [71 a
fused heb%_ra%ﬁé“c'eb%i@%rl'l ddSp B aesan kbt Adbanyr aQ;B‘f»‘oQEu&Q%e%%\f‘% [11 to

[6), wherein G represenfs a group
[4] a fused heterocyclic derivative as described in the
10 above [2], wherein Q represents a methylene group, or a
pharmaceutically acceptable salt thereof, or a prodrug thereof;
[5] a fused heterocyclic derivative as described in the
above [1]}, wherein R5 and R6 independently represent a hydrogen
atom, a hydroxy group, a halogen atom, a Ci-¢ alkyl group, a
15 Cy-¢ alkenyl group, a Cz-¢ alkynyl group, a Ci-¢ alkoxy group,
aCpz-galkenyloxygroup, aCi-galkylthiogroup, aCs-galkenylthio
group, a halo(Cj-¢ alkyl) group, a halo(Ci-¢ alkoxy) group, a
halo(Ci-¢ alkylthio) group, a hydroxy(Ci-g¢ alkyl) group, a
hydroxy (Cz-¢ alkenyl) group, a hydroxy(Ci-¢ alkoxy) group or
20 a hydroxy(Ci-¢ alkylthio) group, or a pharmaceutically
acceptable salt thereof, or a prodrug thereof;
[6] a fused heterocyclic derivative as describedvin any
one of the above [1l] to [5], wherein the ring A represents a
benzene ringor apyridine ring, or a pharmaceuticallyacceptable
25 salt thereof, or a prodrug thereof;

[7] a fused heterocyclic derivative as described in any

one of the above [1] to [6], wherein G represents a group



16 represented by the formula: HO-~~ 0 -T" HCK Y''"OH OHor a
pharmaceutically acceptable salt thereof, or a prodrug thereof; 5 [8] a
pharmaceutical conposition conprising as an active ingredient a fused

het erocyclic derivative as described in any one of the above (1] to [7), or
a pharmaceutically acceptable salt thereof, or a prodrug thereof; (9] a
human SG.T i nhi bitor conprising as an active 10 ingredient a fused

het erocyclic derivative as scri-bed in any one of the above [1] to [7], or
a pharnaé&ﬁfﬁégpﬁf%aégéﬁ%fb&e AR t hereof, or a prodrug thereof: (10] a
human SG.T i nhibitor as described in the above [9], wherein the SGT is
SAT1 andf ; 15 [11] a human SGLT inhibitor as described in the above
[9], which ijs ah agent for the inhibition of postprandial hyperglycen a;
[12] a humem” Toknhi bi tor as described in the above [9], which is an
agent for the pmevention or treatnment of a disease 20 associated with
hyperglycema; ( 13 ] a human SA.T inhibitor as described in the above [ 121
,  Wherein_th | S6as i i vper.gly ia.ls a .ﬁﬁaﬁﬁ el ected
f romthé 8%d§69%0n5|é%éﬁ%?%ﬂf%ﬁ%%ﬁ%éiéﬂ%%ﬁ%ﬁ%Fegﬁgkgggéegrg%leranél,

di abetic,gagplj:cations, obesity, hyperinsulinema, 25 hyperlipidemn a,

hyper chol'esterol’em a, hypertriglyceridem a,

5 [8] a pharmaceutical composition comprising as an active

ingredient a fused heterocyclic derivative as described in any
one of the above [1] to [7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;

[9] a human SGLT inhibitor comprising as an active

10 ingredient a fused heterocyclic derivative as described in any
one of the above [1] to (7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;

[10] a human SGLT inhibitor as described in the above [9],
wherein the SGLT is SGLT1 and/or SGLT2;

15 [11] a human SGLT inhibitor as described in the above {9],
which is an agent for the inhibition of postprandial
hyperglycemia;

[12] a human SGLT inhibitor as described in the above [9],
which is an agent for the prevention or treatment of a disease

20 associated with hyperglycemia;

[13] @a human SGLT inhibitor as described in the above [12],
wherein the disease associated with hyperglycemia is a disease
selected fromthe group consisting of diabetes, impaired glucose
tolerance, diabetic complications, obesity, hyperinsulinemia,

25 hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,



17 Ilipid nmetabolismdisorder, atherosclerosis, hypertension, congestive
heart failure, edenma, hyperuricem a a?g gout; [ 14 J a human SG.T i nhi bitor
as described in the above [ 9 which 'S an agent f or the inhibition of
advancing inpaired glucose 5 tolerance into diabetes in a subject; [15] a
phar maceuti cal conposition as described in the above [8], wherein the
dosage formis sustained release fornmulation; [ 16] a human SG.T inhi bitor

os descr et d RetiBANONe s e o LIe d83008 e S sl A el ease

on; or e ITnhibition df

hyperg|y%%g?%gt@Q%Cﬁegqqp@a Q%Iégggﬁkﬁkﬁr%n é?ﬁfﬂgéﬁﬁé\é d t of a fused

het er ocycl erivative as descri Inan oné of the above [1] to [7], or

a phar maceuti cghly 2¢eeRlagkET '?ﬁ‘iitbittf&(ir%Q?e O i dy PAMYE 59895"@“91t,ﬁ5 [18] a

nmet hod for the prévention or treatment of I sease assoclate
hyper gl yGelica, i 3h GBGRMY Y ERS iﬁ@l&b@ﬁbﬁrdfwdv%cgﬁ{,%bb\i%ea Yo a fused

het erocyclic derivative as described in anyone o he above 11) to [71, or

a phag mgelll Galdey indeCeRlMite salt & hefisefot;or a prodrug thereof; 20 [19] a
met hod for the prevention or treatnent as described in the above [18],

wherein the di 58836 8506 EESE: Mb1 BomPYBEEILY GRS ESivedi AeResamslect ed
fromthe group consisting of diabetes, inpaired glucose tol erance, diabetic

conpl i cat[iggNSyhe BBERIthe dB¥RRE BSHhiNLBLBLaRNBEN |&DELEHT & rillYIRENi 3D
chol esterolem a, hypertriglyceridema, |ipid netabolism disorder,

at her oscl er osi g1 6hypei@msSsONT ieengasidrves rRadrided [ Hrtthe @HEYB, [9],
hyperuricem a and gout;
wherein the dosage form is sustained release formulation;

10 [17] a method for the inhibition of postprandial
hyperglycemia, which comprises administering an effective
amount of a fused heterocyclic derivative as described in any
one of the above [1] to [7], or a pharmaceutically acceptable
salt thereof, or a prodrug thereof;

15 [18] amethod for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administering
an effective amount of a fused heterocyclic derivative as
described in anyone of theabove [1] to [7], or apharmaceutically
acceptable salt thereof, or a prodrug thereof;

20 [19] amethod for the prevention or treatment as described
in the above [18], wherein the disease associated with
hyperglycemia is a disease selected from the group consisting
of diabetes, impairedglucose tolerance, diabeticcomplications,
obesity, hyperinsulinemia, hyperlipidemia, hyper-

25 cholesterolemia, hypertriglyceridemia, lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

failure, edema, hyperuricemia and gout;



18 [20] a nethod for the inhibition of advancing inpaired glucose tolerance
into diabetes in a subject, which conprises admnistering an effective
anount of a fused heterocyclic deriv 8ive as described in any one of the
above [1] to [7), or 5 a pharmaceutically acceptable salt thereof, or a
prodrug thereof ; [ 2 1) a use of a f used heterocyclic derivative as
described in any one of the above [1) to [7], or a pharnmaceutically
acceptabl e salt thereof r

phar maceut i cal [@(Qr]rpésf“FFbﬂgf Sgrfﬁgg{%wf{ﬁ% o‘;’?:ﬁ‘i{]ﬁ‘eﬁ%;ﬁ%aﬁ‘%g :
W any OAGUGRSEnEohBaIB E1] "EB FHEC TS drba HRABGEY CHb Ty FRERH S  sal
y o ; a rc sal t
compos PO PIR B ToF Aermtis o s FORENC I ! e ROGHt  ated wi th
o Sense’ BEETatidE af HERREPEM, CL AT PESO8 WiRebae ddlelor 1okt The oroup
const 5t el Al ea 1Rl edalusass el Aancer LAl capul ) cat ons
ryper 1191 YCCT IR el APLC LAY IOL0RLL AUEIOSE MO he (5
Coes o RS R o A e ARG R QA S EL L
ol O BACRSGL i he Ml oloch MO TP APl o (o
SUbjeCt;pharmaceutical composition for the inhibition of postprandial
10 hyperglycemia;
[22] ause of a fused heterocyclic derivative as described
inanyoneoftheabove [1] to [7], orapharmaceuticallyacceptable
salt thereof, or a prodrug thereof for the manufacture of a
pharmaceutical composition for the prevention or treatment of
15 a disease associated with hyperglycemia;
[23] a use as described in the above [22], wherein the
disease associatedwith hyperglycemia is a disease selected from
the group consisting of diabetes, impaired glucose tolerance,
diabetic complications, obesity, hyperinsulinemia,
20 hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metabolism disorder, atherosclerosis, hypertension,
congestive heart failure, edema, hyperuricemia and gout;
[24] a use of a fused heterocyclic derivative as described
inanyoneoftheabove [1] to [7], orapharmaceuticallyacceptable
25 salt thereof, or a prodrug thereof for the manufacture of a

pharmaceutical composition for the inhibition of advancing

impaired glucose tolerance into diabetes in a subject;



19 2 5 a pharmaceutical conposition as described in the above (8], which
conprises conbination with at | east one nenber selected fromthe group
consisting of an insulin sensitivity 12nhancer, a gl ucose absorption

i nhi bitor, abiguanide, an insulin 5 secretion enhancer, a SG.T2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist, an insulin

receptor kinase stinulant, a tripeptidyl peptidase II |nh|b|tor
di pepti dyl pep se |V inhibjtor rotein tyropsine se~ 1B
L nhi bi tof I?giwmﬁ%ﬁw%&wﬁmﬁapas 0R g igEhat ase

hi bi t bi_ sph ha hi ki t d d
| i b ISIBIa HBREH Bl eaRe bgBRArE L PO R %e@%.r UURLE gl 2°SF§?§Sen

th t I l ik g I k
pept i de- 1o4RE séuérog IR AT n‘v‘?%i‘ I‘SQHME% L R o By
anal ogue . dose,.r |nh|b|tor dvanced

o ycauoﬁnﬁﬁﬁs%&q»@@?@%%wfﬁﬁp AR e S h ar i g ok 13 fbiiar. s

b d . d h I
/SAOPULYGLE 361 Gyl RESRL oL, 8580 el o pOy ol ant gl ot 2

P;i?gﬁY:% gﬂase%g?k %%??%gdglrg%%ﬁggg Eggbgg%gp felé%gﬁ%rlveg?égxﬁfﬁhfactor
dori vari baiBsEr gt R, %ifé%%% RO Bdiatsits) TEdrebi i ool
sul odexi ¢ peéglg azgepﬁﬁﬁgggqua B?REQ%O a%h?rr?% naquh Ggéynethylglytaryl

coenzyne 1tor rate, a (e ocept or agoni st

an acyl - cReRAKAR ALY 835 8L PLoACH §19R8LERASEosphorylase inhibitor,

10 a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

15 an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-kxB inhibitor, a lipid peroxidase inhibitor, an

20 N-acetylated-a-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1l-methylhydantoin, EGB-761, bimoclomol, sulodexide,

25 Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a B3-adrenoceptor

agonist, an acyl-coenzyme A cholesterol acyltransferase



20 inhibitor, probcol, a thyroid hornone receptor agonist, a cholesterol
absorption inhibitor, a lipase inhibitor, a mcrosonmal triglyceride

transfer protein inhibitor, a Ilpoxyégnase inhibitor, a carnitine
pal m toyl -transferase 5 inhibitor a squal ene synthase inhibitor, a
| ow-density |ipoprotein receptor enhancer, a nicotinic acid derivative, a

bile acid sequestrant, a sodiunmbile acid cotransporter inhibitor, a

chol esterol .ester tran fer prot i n i.nhibitor, appetite su ressant, an
oot ot endRr Bt O hsy e 1O HRHbIRTCe HEROERO o AR e
|nh|b|tor n an ensin ar_ ant agqni st, an end thelln converting
enzyme %Stt(‘?& %ar?beﬁ?df&tﬂm r}rﬁgl&’elﬁtoorr’ A taRRS M R R et i agent, a
calciun1anta nlst sodlla i ant perten3|ve e a synpathetlc
b1 0cki ng TAGEEom Lo ST s P8 St P e rer e Mg = o

a2-adren ce tor onlst anti_pl at el.et.s rlc ac nthe5|s
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i nhi bj torgﬁ 1 %scrlbed in lkp% abo% hl h coggrlses %9 |nat|on with
at | eAst ‘N teer SAFEERT 207y nsletﬁél rbolp ¢o |sot"‘fr‘ij(je a}'nlnsulln
sensi ti vist.
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anal oguey,; 13 gsRdanLesSRLY any aoqﬁqwnf{g%aen 'ai%y'ac? %%%gtﬁ%%l nase
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frUCt03e§$ﬁ§¥ﬂﬁ§@ﬁ&ﬁﬁ%ssant, an angiotensin-converting enzyme

10 inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, adiuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting

15 antihypertensive agent, an ay-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer;

[26] a human SGLT inhibitor as described in the above [9],
which comprises combination with at least one member selected

20 from the group consisting of an insulin sensitivity enhancer,
aglucoseabsorptioninhibitor, abiguanide, aninsulinsecretion
enhancer, a SGLT2 inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl

25 peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a

glucose-6-phosphatase inhibitor, a fructose-bisphosphatase



21 inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

gl uconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase kinase-3

i nhi bitor, glucagon-Ilike peptide-1, a2§lucagon-iike peptide-1 anal ogue, a
gl ucagon-1li ke peptide-1 agonist, anylin, 5 an anylin anal ogue, an anylin
agoni st, an al dose reductase inhibitor, an advanced gl ycati on endproducts
formation inhibitor, a protein kinase Cinhibitor, a y-am nobutyric acid
receptor ,ant.agoni st, a sodi um channel antagonist,, .a transcgript , factor NFxB
i nhi bi torl,n%&%l thrd fePIEyaLeE i‘ﬂ?ﬁ\%ﬁo nage jghibitor, a hegatic

AT-acetyl ated-(err)-linked-aci d-di pepti.dase i.nhi.bito insulin-like growth
factor. | SIHCAPEREEReaIh YRATGH Rk h o BH SPLAsY ilar b BoYSAERIGIERE hf act or
anal ogue, .epi dermal owh factor, nerye growh factor,. a carnitine

er i vat i Fanoge di nehIbathlar g15CToRRT Iy KRy RaRT I, L £ RIS B ot Bhrol

sul odexi de, .15 Y-128, . an antidiarrhoic cat hartjcs, a hydrox thyl gl utaryl
coenzynepﬁpFé§SCEa§%a}%%F%ffb?,ugagPBrE?é?F§*§§£§H?€ﬁ888 P%ré¥§85ﬂ¥3t, an
acyl -coenzynme A.chal esteral acyltransferase .inhibit.o robgol,,_ a thyroid
hor nohe F@c@ﬂ‘ty&rlnaj‘gﬁlﬁ‘gtg,ued aé%oalmé's “er oalgoéjﬁ‘ssécr'ptalnor?]iiﬂﬁegiIieodfu,Ctaaﬁ% pase

i nhibitor, ,a,20 m crQosq triglwyceri tr fer.protein inhihitor, a
| poxyger;‘iggéL bll%‘l%rbi tag)r ,a aa@é:rer?g t@j ecap;caeonnl teoyrq%-rtordé]gcs se‘refé)sréTll ar]Cllnq'n bitor, a
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neutral %%%%%%phﬁqﬁﬁeihﬂqkﬁk%%n’aan@¥¥ %%?%%i%ase inhibitor, an
10 N-acetylated-a-linked-acid-dipeptidase inhibitor,
insulin-1like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-1-methylhydantoin, EGB-761, bimoclomol, sulodexide,
15 Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a P3-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipase inhibitor, a
20 microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
25 inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme

inhibitor, a neutral endopeptidase inhibitor, an angiotensin



22 Il receptor antagonist, an endothelin-converting enzyne inhibitor, an
endot helin receptor antagonist, a diuretic agent, a calciumantagonist, a
vasodi | ati ng anti hypertensi ve agent, synpat heti ¢ bl ocking agent, a
centrally acting 5 anti hypertensive agent, an (err)2-adrenoceptor agonist,
an antiplatelets agent, a uric acid synthesis inhibitor, a wuricosuric
agent and a urinary al kalinizer; [271 a nethod for the inhibition of

t I d th b [17], which
10" adim nitds GRERIRAT GOt 07 1P e St G R S BEd Trom the
f ti Ly h I b t
i bi {on P PG e TR SR b5 O AL v BB TR bl tor
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di pept i d%l g%gr)tl d ase. I h| lg}illtaga;e 2 B éei%@ralyr osaicncel hosphat ase- 1B

inhibito cogen p osp nh|b| §t- 6- phosphat ase
inhib&tor e fructose- blsphos hatase i bitor pyr uvate dehydrogenase
i nhi bP t 0Pt PESHG RS GRS rrﬁﬂaﬁetpo ot %‘mlro méttol, a

! zgzgﬁzawzﬁ AR g L S 2
LT, IS S A, sy el fose redietase
protein ki nase (¢ 71nh Kdt¥od Fok FRNAMHI G AEIgE 453t agoni st a
sodi um channel antagonlst a transcript factor NF- KB I'nhi |tor alipid
per oxi daggpetyiRideMia @3 described in the above [17], which comprises
10 administering in combination with at least one member selected
from the group consisting of an insulin sensitivity enhancer,
aglucoseabsorptioninhibitor, abiguanide, aninsulinsecretion
enhancer, a SGLT2 inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
15 stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a
glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
20 gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
25 inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid

receptor antagonist, a sodium channel antagonist, a transcript

factor NF~xB inhibitor, a lipid peroxidase inhibitor, an



23 N-acetyl ated- (x-11inked-aci d-di peptidase inhibitor, insulin-lIike growh
factor-1, platelet-derived growth factor, a platelet-derived growth factor
anal ogue, epidernmal growth factor, nédve grow h factor, a carnitine
derivative, uridine, 5 5-hydroxy-I|-nmethyl hydantoin, EGB- 761, binocl onol,

sul odexi de, Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzyne A reductase inhibitor, a fibrate, a 03-adrenoceptor agonist, an
acyl -coenzynme A chol esterol acyl transferase inhibitor, probcol, a thyroid
hor none ﬂ\b@@ﬁttdrlaé@ﬂﬂastll%e:@b'm @wl%rmh@iﬁ%l bitor, a lipase
inhibitor, a_.mcrqsomal tri cerldetran otelnlnhlbltor

| i poxygeﬁ%@%lﬁhll&]ﬁ%ﬁroﬁt{?a’g 4q%el pRILALE ﬁ%éﬁé’ﬁér %E@Wthnfrﬁ‘b’ict’%r a

squal ene synthase .in |b|to vv-den5|ty oprotein receptor e hancer, a
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associ at 6 gl'ycema escri
inhibitor, probcol, a thyroid hormone receptor agonist, a

10 cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a

15 Dbile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme

20 inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

25 uricosuric agent and a urinary alkalinizer;

[28] a method for the prevention or treatment of a disease

associated with hyperglycemia as described in the above [18],



24 which conprises admnistering in conbination with at |east one nenber
selected fromthe group consisting of an insulin sensitivity enhancer, a

gl ucose absorption inhibitor, a biguaﬁide, an insulin secretion enhancer, a
SA.T2 inhibitor, 5 an insulin or insulin anal ogue, a glucagon receptor
antagonist, an insulin receptor kinase stinmulant, a tripeptidyl peptidase
Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine

hosphat ase- 1B i nhi bi t or, cogen phosphoryl ase inhibitor,
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ruvat e dehydrogena hi bi,t or, a hepat l.ucone nesi s .i.nhi bitor,
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reductas 1 nhi_bi an_adyance cation end roduc, t|o |nh|b|tor
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Ch0|eSter%hf%ﬂﬂ&ﬁa@§Eﬂﬁﬁi%éJHnﬂHdéﬂha&&ﬁpQthbltor, a

10 fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose

15 reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-kxB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-

20 dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,

25 cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an

acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,



25 a thyroid hornone receptor agonist, a cholesterol absorption inhibitor,
a lipase inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a
| i poxygenase inhibitor, a carnitine | mtoyl-transferase inhibitor, a
squal ene synthase 5 inhibitor, a lowdensity |ipoprotein receptor enhancer,
a nicotinic acid derivative, a bile acid sequestrant, asodiumbile acid
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angi otensin-converting enzyne inhibitor, a neutral
10 endopépFRMé@édiﬂﬂFEPPﬁrF SRPERE BT 12 IC Do la®RREREOR  an
endot hel i,n- ¢converting_enzyne .inhihitor, an,endothel.in receptqr, antagonist,
a diuretFBhégéﬁPF'aac&PE?ﬁﬁl&Hg&é&ﬁp§v,a Ql§§§§8FP&tFﬁdg§ﬁF$ t ensi ve

t, t heti c bl ocki . t, , trall ti .antih t i
gent. 2 pRALheLL 6 bl 0ok R peRent . G080 LRl AGLUIg A0t yper tensive
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diabe%es.ig. .%u?ject_as_ escribed.in 22 t.he abox& 191, which conprises
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angiotensin-converting enzyme inhibitor, a neutral

10 endopeptidase inhibitor, anangiotensinII receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an

15 oapz-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesis inhibitor, a uricosuric agent and a urinary
alkalinizer;

[29] a method for the inhibition of advancing impaired

glucose tolerance into diabetes in a subject as described in

20 the above [19], which comprises administering in combination
with at least one member selected from the group consisting of
aninsulinsensitivityenhancer, aglucose absorptioninhibitor,
a biguanide, an insulin secretion enhancer, a SGLT2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist,

25 an insulin receptor kinase stimulant, a tripeptidyl peptidase
II inhibitor, a dipeptidyl peptidase IV inhibitor, a protein

tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase



26 inhibitor, a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
i nhibitor, a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, a glycoge%Gsynthase ki nase-3 inhibitor,

gl ucagon-1li ke peptide-1, 5 a glucagon-Ilike peptide-1 anal ogue, a

gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st, an al dose reductase inhibitor, an advanced gl ycation endproducts

t ocopt o L RIGrer 2 BRI A6 T RO 2 % § Aneari pt f actor
N ncot yl ARo o e EraE SRR A, AOE RIS T St SRR 98P 4 o
bl ogue TEBEISPR 2 SRR G R ddii 15 pRi Bt of o S A 12"
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| i pase intibitor, mcto de profein 1'nhibitor, a

| | poxygena; 't%@iebiil ‘r?]{]i;bbiacorc,ara@i gd%&%'cﬁg{}%@at‘f&?%cﬁ:r%@f&é nhi bi tor, a

squal ene "synthase itor, a lowdensit I poprotein receptor enhancer, a

ot T anapar T BRI by e & ehal BeTATar Cor oY raner oyt a5t a n i nhi bi tor an
appetitey§HﬂEBSB§@9EiCanid receptor antagonist, a sodium channel
10 antagonist, a transcript factor NF-kB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
15 acarnitine derivative, uridine, 5-hydroxy-1l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an
acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
20 a thyroid hormone receptor agonist, a cholesterol absorption
inhibitor, a lipase inhibitor, a microsomal triglyceride
transfer protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a
25 nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer

protein inhibitor, an appetite suppressant, an



27 angi otensin-converting enzynme inhibitor, a neutral endopeptidase
inhibitor, an angiotensin |l receptor_antagonist, an endothelin-converting
enzyme inhibitor, an endothelin rec or antagonist, a diuretic agent, a
cal cium antagoni st, 5 a vasodilating anti hypertensive agent, a synpathetic
bl ocking agent, a centrally acting anti hypertensive agent, an

cc2- adrenoceptor agonist, an antiplatelets agent, a uric acid synthesis
inhibitor, a uricosuric agent and _a urinary. aIkaIinizsré 10 [30] a use of
(A) a fueB REPBRIRy EPPYSAE NI ga Ss P HbE Phea® ReBEy dne of the above |
1j to [7 or . har eutical l ac table salt thereof, or pr odr ug
ther et - SRHoPEREARPRIR o fon 8potErEReat 1 Bor TRECE POLRICISTeL ng o
an insulin
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Kinase- 3,0t 0Lt 8Ee8bio 39801 LLKe. petd e o) 6l Uapgan ] s enlde-

anal ogue, “a"gl'ticago e’ peptrte- gonr St an -anyl irn"anal ogue,
an anylig,ageRLSL. iARiRiE0Te af dYEbageitnBylhtoangan adyanegd gl ycation

endproducts formation inhibitor, a protein“kinase Cinhibitor, a
alkalinizer; :

10 [30] a use of (A) a fused heterocyclic derivative as
described in anyoneof theabove [1] to [7], or apharmaceutically
acceptable salt thereof, or a prodrug thereof and (B) at least
one member selected from the group consisting of an insulin
sensitivity enhancer, a glucose absorption inhibitor, a

15 biguanide, an insulin secretion enhancer, a SGLT2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist,
an insulin receptor kinase stimulant, a tripeptidyl peptidase
II_inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase

20 inhibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1

25 agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an édvanced glycation endproducts

formation inhibitor, a protein kinase C inhibitor, a



28 y-am nobutyric acid receptor antagonist, a sodium channel antagonist, a
transcript factor NF-KB inhibitor, a lipid peroxidase inhibitor, an

N- acet yl at ed- (x-1i nked-aci d- dipeptid%%e inhibitor, insulin-like growh
factor-1, 5 platelet-derived growh factor, a platel et-derived growh

factor anal ogue, epidermal growh factor, nerve growh factor, a carnitine
derivative, uridine, 5-hydroxy-1-nethylhydantoin, EGB-761, binoclonol,

sul odexi de, Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzynmeYASR&RARRE¥E102FAfli BEEEPLOR ANBRAPRISE. P3- SAAEHBCEBEBPCAgoNi st, an

acyl -coenzyne A chol esterol acyltransferase inhibitaqr, probcal, . a thyroid
hor mone PQ%éﬁpﬁﬂségoﬁi§FFQ§9ﬂ%ﬂte§%§FﬁF'§ §6PpﬂpgﬁglFﬁﬁVth&ﬂP1§ | i pase

i nhibitor, a mcrosqnal, tri cher%?e tr n%Ier rotein inhipitor, a
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ni cotini vative, a Bil'e acid sequestrant, a sodiufibile acid

cot raglsp%rlta rel'e'%hid%irtiq/‘;e’rcli %6%@%|he%ta%rt%lr e%t rlatl:ref’f‘L%é]:f—“:élreriQire%I ei%i"ri%g\z:tt@lhi bitor, an

appetit e“slppressant, angi ot ensiri- CoAverting enzyme | or, a
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agent , apc(6lEh) 21AdRARRAL Ols AGRR:Slde 2% -aRt, PLA! &lrfli%1308Mo; & uri ¢ aci d
synthesis inhibitor, auricosuric agent and a urinary aﬁka I ni zer,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
10 inhibitor, a fibrate, a P3—-adrenoceptor agonist, an
acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
a thyroid hormone receptor agonist, a cholesterol absorption
inhibitor, a lipase inhibitor, a microsomal triglyceride
transfer protein inhibitor, a lipoxygenase -inhibitor, a
15 carnitine palmitoyl-transferase inhibitor, a squalene synthase
inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an
20 angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, anangiotensin II receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
25 agent, a centrally acting antihypertensive agent, an
ao—adrenoceptor agonist, an antiplatelets agent, a uric acid

synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,



29 for the manufacture of a pharmaceutical conposition for the inhibition

of postprandi al hyperglycema; [31] a use of (A) a fused heterocyclic

derivative as described in anyone of % he above [1] to [7], or a

pharmaceutically 5 acceptable salt thereof,

| east one nenber selected fromthe group consisting of an insulin

sensitivity enhancer, a glucose absorption inhibitor, a biguanide, an
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an insulin receptor kinase stimulant, a tripeptidyl peptidase
IT inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylin agonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-kxB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,

a carnitine derivative, uridine, 5-hydroxy-1l-methylhydantoin,

thase

n-1i'ke grow h
factor-1pighaRhakel ah- dfshyed Seombh {Rcdtiande ] & dairdarinied rnowth

analfogue, épidermal growth factor, nerve growth factor, a carnitine
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or a prodrug thereof and (B) at

a

an
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inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral
endopeptidase inhibitor, anangiotensin II receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
az-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesisinhibitor, auricosuricagent andaurinaryalkalinizer,
for the manufacture of a pharmaceutical composition for the
prevention or treatment of a disease associated with
hyperglycemia;

[32] a use of (A) a fused heterocyclic derivative as
described inanyoneof the above [1] to [7], or apharmaceutically
acceptable salt thereof, or a prodrug thereof and (B) at least

one member selected from the group consisting of an insulin

a



31 sensitivity enhancer, a glucose absorption inhibitor, a biguanide, an
insulin secretion enhancer, a SGT2 inhibitor, an insulin or insulin
anal ogue, a gl ucagon receptor antagoﬁ?%t, an insulin receptor kinase
stimulant, a tripeptidyl peptidase 5 11 inhibitor, a dipeptidyl peptidase IV
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibitor, a glucose-6- phosphatase inhibitor, a

fruct ose- bi sphosphat as |nh|b|tor ruvat e dr.ogepa i nhibitor, a
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'nh'b't05nh§bﬂt6&9§9ﬂ@ﬁa€ib@Uﬁ%%ﬂéﬁ%ene31s1nh1b1tor,D chiroinsitol,
10 aglycogensynthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide~1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
15 y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-kB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
20 factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a f3-adrenoceptor agonist, an
25 acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,

a thyroid hormone receptor agonist, a cholesterol absorption

inhibitor, a lipase inhibitor, a microsomal triglyceride



32 transfer protein inhibitor, a |ipoxygenase inhibitor, a carnitine

pal mtoyl -transferase inhibitor, a squal ene synthase inhibitor, a

| ow-density |ipoprotein receptor enhat®er, a nicotinic acid derivative, a
bile acid sequest rant, a sodiunibile 5 acid cotransporter inhibitor, a

chol esterol ester transfer protein inhibitor, an appetite suppressant, an
angi ot ensi n-converting enzyne inhibitor, a neutral endopeptidase inhibitor,

an angi ot ensi ceptor oni st,., an endot hel.i qQnverting enzyne
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al kyl™ gr oup "havi'ng car "ators such as group, an et hyl

group, a Fa‘%%% %’ﬁ‘iBut%E} '%ﬂprﬁ%k %O‘éﬁpggﬁ%%}% gr%“p’ a” | sobutyl group,

a sec- bufy tert oup, "a Koup an i sopentyl group,

a neopenéxplg&gueln pgﬁ%g;egﬁbygnQQ&gpun%;%ﬁix& ogoyg. Qe like: the term

"Cl-6 al ene group an$ 25 a strai ght-chai ned or
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propyl engndk@HB+h@1in-converting enzyme inhibitor, an endothelin
10 receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilatiﬁg antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
as—-adrenoceptor agonist, an antiplatelets agent, a uric acid
synthesisinhibitor, auricosuricagentandaurinaryalkalinizer,
15 for the manufacture of a pharmaceutical composition for the
inhibitionof advancing impairedglucosetolerance intodiabetes
in a subject; and the like.
In the present invention, theterm“Cl 6alkylgroup”means
a straight-chained or branched alkyl group having 1 to 6 carbon
20 atoms such as a methyl group, an ethyl group, a propyl group,
an isopropyl group, a butyl group, an isobutyl group, a sec-butyl
group, a tert-butyl group, a pentyl group, an isopentyl group,
a neopentyl group, a tert-pentyl group, a hexyl group or the
like; the term “C1-¢ alkylene group” or “-Ci_g alkylene-" means
25 astraight-chainedorbranchedalkylenegrouphavinglto 6carbon

atoms such asamethylene group, anethylenegroup, atrimethylene

group, a tetramethylene group, a propylene group, a



33 1,1-dinethylethylene group or the like; and the term"C -4 al kyl ene
group” or "-Cl-4 al kylene-" neans a straight-chained or branched al kyl ene
group having 1 to 4 carbon atons such3®s a met hyl ene group, an ethyl ene
group, a trinethylene group, a 5 tetranethyl ene group, a propylene group, a
1, 1 -dimethyl ethylene group or the Iike. The term "hydroxy(Cl-6 al kyl)
group” neans the above Cl-6 al kyl group substituted by a hydroxy group; the
term"dihydroxy(Q -6 al kyl) group” nmeans the above C -6 al kyl group
substituﬂeé"@&mﬁmyﬁ?&?’dﬁ?n& 8&|8§9585ht§’§3 a1k i2ang Fhey e p | group, a

1, 3-dih - 2- » he. Llike:, th " am, 6 al kyl
group"I néét%’xfeﬁép%8§8 %glr*p" ererl4t<9(likéj|ll%Bg_sbﬁ‘g?%lg{ﬂmeﬁa’{%}%grﬁaddla gu)p such
i th 2-am t_hyl the like: th
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hexyl oxy “group”  or _ term
" Car boxyFRETe S RESs AR Ee AL o B oY s HBer ot hu TR tut e
by a car BexypdkouBL ithe e by 6 BRRWx y Grobpdl k@t asdloup” neans the
above Cl°6 aPkoxy group substitut egmgy a
10 2,3-dihydroxypropylgroup, al,3-dihyroxy-2-propyl group or the
like; the term “amino(Ci-g alkyl) group” means the above Ci_g
alkyl group substituted by an amino group such as an aminomethyl
group, a 2-aminoethyl group or the like; the texrm “carbamoyl (C1-¢
alkyl) group” means the above Ci-g alkyl group substituted by
15 acarbamoyl group; and the term “carboxy(Ci-galkyl) group” means
the above Ci1-g alkyl group substituted by a carboxy group.

The term “Cj-¢ alkoxy group” means a straight-chained or
branched alkoxy group having 1 to 6 carbon atoms such as amethoxy
group, an ethoxy group, a propoxy group, an isopropoxy group,

20 a butoxy group, an isobutoxy group, a sec-butoxy group, a
tert-butoxy group, a pentyloxy group, an isopentyloxy group,
a neopentyloxy group, a tert-pentyloxy group, a hexyloxy group
or the like; the term “hydroxy(Ci-g alkoxy) group” means the
above C1-g alkoxy group substituted by a hydroxy group; the term

25 “carboxy(Ci-g alkoxy) group” means the above Cj_g alkoxy group

substituted by a carboxy group; the term “carbamoyl (C1-g alkoxy)

group” means the above Ci-g alkoxy group substituted by a



34 carbanmoyl group; and the term"amno (O -6 al koxy) group” nmeans the
above Cl-6 al koxy group substituted bg an am no group. The term"d -6

al kylthi o group” nmeans a straight-cha 4ed or branched al kyl thi o group
having | to 6 carbon atons such as a nethylthio 5 group, an ethylthio group,
a propylthio group, an isopropylthio group, a butylthio group, an

i sobutylthio group, a sec-butylthio group, a tert-butylthio group, a
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a straig ai ned” or ken group having on at ons
such as i,n r < Pr | _gr: [ open
aroup aStobey i FERE e BN, AT OHSoy Pl DERRY, aSiSiRnd i ot SR
like; th m 1 @L, 1 - abkenyl -+ {Eeans a
straightﬁghgkﬁéag§F9%?gE§E§! ’kgﬁgﬁgﬁSQyéfgﬁﬁ’?%%@%@52 tohgﬁggﬁ%gﬁﬁatons

such as grylBy! 6Ne GOt A t AIOREBULENG PeditR 1¥h il G ddes: dhe term " C2-4
al kenyl ene group” neans a strai ght-chained or branched al kenyl ene group

having 2s5bpeftGakPal §Le0B, SdIGRdent WMithilLBecApOUR. t i RIRRRIWMIteI® gr oup 25
or the IiEe?ethgqtern1ghy%?oxy(C£§% aﬁﬁényl)ag?ogp" neans the  above C2_6

al kenyl graup,subsbildted obyrauBydEokNe0L OUR; tHE t&LBHMKEQFHRYYEL2 6
al kenyl) "group” nmeans the above C2_6 al kenyl
10 alkylthio) group” means the above Cj-g alkylthio group
substitutedbyahydroxygroup; theterm“carboxy(Ci-galkylthio)
group” means the above Cj-g alkylthio group substituted by a
carboxy group; and the term “amino (Ci_e alkylthio) group” means
the above Ci-g alkylthio group substituted by an amino group.
15 The term “Cz-g alkenyl group” means a straight-chained
or branched alkenyl group having 2 to 6 carbon atoms such as
avinyl group, anallyl group, a 1-propenyl group, an isopropenyl
group, a l-butenyl group, a 2-butenyl group, a 2-methylallyl
group or the like; the term “Cy_g alkenylene group” or “-Co_g
20 alkenylene-” means a straight-chained or branched alkenylene
group having 2 to 6 carbon atoms such as a vinylene group, a
propenylene group or the like; the term “Cy-4 alkenylene group”
means a straight-chained or branched alkenylene group having
2 to 4 carbon atoms such as a vinylene group, a propenylene group
25 or the like; the term “hydroxy(Cz-¢ alkenyl) group” means the

above Cy.g alkenyl group substituted by a hydroxy group; the

term “carboxy(Co-g alkenyl) group” means the above Cs_g alkenyl



35 group substituted by a carboxy group; the term"cyano(C2-6 al kenyl)
group” neans the above C2-6 al kenyl group substituted by a cyano group; the
term"C2-6 al kenyl oxy group" means a S&trai ght-chai ned or branched
al kenyl oxy group having 2 to 6 5 carbon atons such as a vinyl oxy group, an
al lyl oxy group, a 1-propenyloxy group, an isopropenyl oxy group, a
1- butenyl oxy group, a 2-butenyloxy group, a 2-nethylallyloxy group or the
li ke, the term"C2-6 al ken}él thio group” nmeans a straight -chained or
br anched I&PREnFMNORItd tytEGp Piadi FGTPORY §TO¥PEo P&t SRETs U an® &<2-& vinyl thio
group, an_allylthio group, a 1-propenylthio gLoup an | s%)p_enyl thio
group, adlkpnwdnyPEARB” Py thexaBavenyatenf e@ﬂ)u‘i)’fo‘é? SURKTWAUHSY | thi o
group or the like; the te_rnh"CZ-G al kynyl Erou "means a straight -chai ned
or brancR¥d2acR@Re Igedks Hhevitigd™ C6-6 eLFBBKIa¥¥n8TSHRh BE2HR &t hynyl
group, a 2-propynyl 15 group.or the |like; and the term"-C2-4 alk | ene-"
neans a Sglrgélg ﬁt%é’ﬁ‘dw“ﬁ d °6t bﬁ?&ﬁ@ﬁgd aﬁﬁﬁ?}?ﬁ( Ioé?(eg&lp(')“]@phﬁé’\ﬁq?ggﬁ%% car bon
at ons. such_as _an.et hynyl gne gr.o Rr OR | ene _grQyp., Q. the like. The
term 3 WDﬁSrandia&aq% Sgc%yﬁ)s gm%ﬁgygrogdp' %é’ns n aq*g@lé)rﬁyngrgoruéDUp %ono-
subst ityt f Cl. [.- subst,i_t V. e sane
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"nmono or ,di (d,- al kyl) ﬂé’%’ J 0 g S ﬁgpve Cl-6
al koxy grlglllff)}’qslh gt%? utéé%'6ba§/ %ﬁa%@v%gﬁgké ﬁgaﬁ%é%f@%ylcgh%gm no group;
the tergy."gPRACAEqdh1kBAGT OXYo ((Fodh Bldding 12 RBI BOcHFIONR" 2 tHANS A ami no
10 asavinylthiogroup, anallylthiogroup, a l1-propenylthiogroup,

an isopropenylthiogroup, a l1-butenylthiogroup, a2-butenylthio

group, a 2-methylallylthio group or the like; the term “Cy_g

alkynyl group”meansastraight-chainedorbranchedalkynyl group

having 2 to 6 carbon atoms such as an ethynyl group, a 2-propynyl

A\Y 17

15 group or the like; and the term “-Cy-4 alkynylene-” means a
straight-chained ot branched alkynylene group having 2 to 4
carbon atoms such as an ethynylene group, a propynylene group
or the 1like.

The term “mono or di(Cji-g alkyl)amino group” means an

20 amino group mono-substituted by the above Cj-g alkyl group or
di-substituted by the same or different Ci-¢ alkyl groups as
defined above; the term “mono or di (Ci-g alkyl)amino(Ci-g alkyl)
group” means the abqve Ci1-6 alkyl group substituted by the above
mono or di(Ci-¢ alkyl)amino group; the term “mono or di(Cj-_g

25 alkyl)amino(Ci-galkoxy) group” means the above Cj_galkoxygroup

substituted by the above mono or di(Cj-¢ alkyl)amino group; the

term “mono or di [hydroxy (Ci1-¢ alkyl)]amino group” means an amino



36 group nono-substituted by the above hydroxy (Cl-6 al kyl) group or
di -subst ituted by any of the above h&droxy (C1-6 al kyl) groups; the term
" ; _ ; 6 .

nono or di (Cl-6 alkyl) ureido group®’nmeans an ureido group

nono- substituted by the above Cl-6 al kyl group or 5 di-substituted by any of
t he above Cl-6 al kyl groups; the term ,nmono or di [hydroxy (C-6 al kyl) |
urei do group” nmeans an ureido group nono-substituted by the above

hydroxy(C -6 al kyl ) group. or dj-substitutedby any of the_ above hydroxy(d -6
al kyl )~ giId@y® MoPRs SEEStHGRE bY Hhe @O I?FXﬁﬂlFGaﬁiﬁéfbr%ﬁéﬁpneans a
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brangged Al mono-substituted by the above Ci-g alkyl group or
di-substituted by any of the above Cj-g alkyl groups; the term
“mono or dif[hydroxy(Ci-g alkyl)]lsulfamide group” means a
sulfamide group mono-substituted by the above hydroxy(Ci-¢
alkyl) group or di-substituted by any of the above hydroxy (Ci-g
15 alkyl) groups; theterm™“Cz-7acylgroup”meansastraight-chained
or branched acyl group having 2 to 7 carbon atoms such as an
acetyl group, a propionyl group, a butyryl group, an isobutyryl
group, a valeryl group, a pivaloyl group, a hexanoyl group or
the like; the term “Cs_9 aycylamino group” means an amino group
20 substitutedby the above Cs-7acyl group; and the term “amino (Cs-7
acylamino) group” means the above Cz-7 acylamino group
substitutedbyanamino group, such asa2-aminoacetylamino group,
a 3—aminopropionylamino group or the like. Theterm“Ci-galkyl-
sulfinyl group” means a straight-chained or branched alkyl-
25 sulfinyl grouphavingl to 6 carbon atoms suchas amethylsulfinyl

group, an ethylsulfinyl group or the like; the term “Cj_-g alkyl-

sulfonyl group” means a straight-chained or branched alkyl-



37 sulfonyl group having 1 to 6 carbon atons such as a net hanesul f onyl
group, an ethanesul fonyl group or the %ike; the term"Cl-6 al kyl -

sul f onyl am no group” neans an am no g? up substituted by the above Cl-6

al kyl sul fonyl group; the term "carbanoyl (Cl-6 alkyl 5 sulfonylam no) group”
means the above Cl-6 al kyl sul fonyl am no group substituted by a carbanoyl
group, such as a carbanoyl net hane sul fonyl am no group or the like; and the

ot o338 SS9 5o RSt ARG AR 100
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group hapggggfshgs%i%%kggnb %”Ea%%%@gx?fg@o { hexgaronyl group, an

et hoxyca group, a propoxy- car group, ~an 1 sopropoxycar bonyl

group, achuhg %ﬁh@@@éhes%rl%fﬁ’yl%ﬂliin%og’\:'&ﬁﬁ:%(ﬂ%{eb(i@ycle’;gél%lpthé‘ term
sec- but oxycar bonyl group, a tert-butoxycarbonyl group, a pentyl oxycarbonyl

roup, an~25.i Vil 03 | L Y=¥7) : oup, a
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ter t-penty group, a hexyl'oxycarbonyl group or the
term " C2, 1 ghkgxyepr BaBt 1cGhe6 BUKYhE SHOUR"c{BARS kylsulfonylamino

t he

10 group.

The term “halogen atom” means a fluorine atom, a chlorine
atom, abromine atomor an iodine atom; the term “*halo(Ci-galkyl)
group” means the above Cj-g alkyl group substituted by any 1
to 3 halogen atoms as defined above; the term “halo(Ci-g alkoxy)

15 group” means the above Ci-g alkoxy group substituted by any 1
to 3 halogen atoms as defined above; and the term “halo(Ci-g
alkylthio) group” means the above Ci-g alkylthio group
substituted by any 1 to 3 halogen atoms as defined above. The
term “Cz_7 aikoxycarbonyl group” means a straight-chained or

20 Dbranched alkoxycarbonyl group having 2 to 7 carbon atoms such
as a methoxycarbonyl group, an ethoxycarbonyl group, a propoxy-
carbonyl group, an isopropoxycarbonyl group, a butoxycarbonyl
group, an isobutyloxycarbonyl group, a sec-butoxycarbonyl group,
a tert-butoxycarbonyl group, a pentyloxycarbonyl group, an

25 isopentyloxycarbonyl group, a neopentyloxycarbonyl group, a
tert-pentyloxycarbonyl group, a hexyloxycarbonyl group or the

like; the term “Cy-7 alkoxycarbonyl (Ci-g alkyl) group” means



38 the above C1_6 al kyl group substituted by the above C2_7 al koxycar bonyl
group; the term"02_7 al koxycar bonyl éo _@Gal koxy) group" neans the above
Cl_6 al koxy group substituted by the 8dove C2_7 al koxycarbonyl group; the
term " C2-7 al koxycarbonyl (Cl-6 5 al kylthi o) group” neans the above C1_6

al kylthio group substituted by the above 02 7alkoxycarbonyl group; and the
term "C2_7 al koxycarbonyl (02_6 al kenyl) group nmeans t he above C2-6

al kenyl oup substitutedby the above C2-7 al koxycarbonyl group. The term
"C3-7 cygm@aﬁ pvegiCanp” adkylcgreupygrbatkynted by fbang &V@y§26bropyl group,
a cyclobutyl group, a cyclopentyl group, a cyclohexyl Proup or

cyci ohep@likogysas QH%QQ%ﬁ?ﬁf@%e?er@yékbéQ%ﬂQ%MF%ﬁQRRV ‘W@@roxy
group substituted by the above C3 cycl oal kyl grqup; the term"C3_7

cycl oal k@roue” Beat ke al@%%ﬁl ﬁé&ﬁf@xmger%v?ébeflé%ﬂemy 6?‘8@6’%‘@33“ tut ed
by the above 15 C3-7 cycl o group; .the term"C3-7 cycloal k 01 6

al koxy) C@réuﬁl %%%ﬂ%r%ﬂgygb%ﬁ%“Qj ??%HW%&W 6ﬁoﬂpa§EB§YF?EP%HY%§C1h@ above
C3-7 cycloal .grou and the term" cl oa Cl-6 al kylthio)

gr oup® li ke Cdb é’”@ln @e@%ltthr‘ﬁ & V@u 1 §uﬁéﬁ’llﬁ&‘é6’ By °URe above C3_7
cycloalkyl roup 0" er cl oa

"het erocﬁ’ﬂb Fithted hl?rié 3 Ve aﬁ%ﬁ‘é’ﬁ@&%f}b&haﬁwh&f& BE%'EI‘?]E“ group
cont ai ni any or 2 hete ato oth t han_t he blnﬂi 05|t on sel ected
from an ?maab%v/iﬁ?z@q %ﬁnksw L G oPRGdIeFR D hN 2P e FAE e

is derive hol . ne tetrg drofu

ot ahydPdRTr SEoR PUPREL chORREY TS =B5Ts Serarne e Vet RRo dTe
oxazol i ne, plp%§|dkn%m.QF%gﬁgébgflpgyr?§8r5gbne0r ¥5£§”éyéﬁoafﬂ§¥y“ﬂ' ne or

the like, or a

10 means a cyclopropyl group, a cyclobutyl group, a cyclopentyl
group, a cyclohexyl group or a cycloheptyl group; the term “C3_7
cycloalkyloxy group” means a hydroxy group substituted by the
aboveC3_7cycloalkyl group; theterm“C3-7cycloalkyl (Ci-galkyl)
group” means the above Cj-g alkyl group substituted by the above

156 C3-7 cycloalkyl group; the term “C3_7 cycloalkyl(C1_6 alkoxy)
group” means the above C1-¢ alkoxy group substituted by the above
C3-7 cycloalkyl group; and the term “C3-7 cycloalkyl(Ci_g
alkylthio) group” means the above Ci-g alkylthio group
substituted by the above C3-7 cycloalkyl group. The term

20 “heterocycloalkyl group” or “heterocycloalkyl-” means a 3 to
7-membered aliphatic heterocyclic group containing any 1 or 2
hetero atoms other than the binding position selected from an
oxygen atom, a sulfur atom and a nitrogen atom in the ring, which
is derived from morpholine, thiomorpholine, tetrahydrofuran,

25 tetrahydropyran, aziridine, azetidine, pyrrolidine,
imidazolidine, oxazoline, piperidine, piperazine, pyrazolidine,

pyrroline, imidazolineorthelike, ora5or 6-memberedaliphatic



39 heterocyclic group fused with a 6-nenbered ring containing any 1 or 2
hetero atons other than the binding position selected froman oxygen atom
a sulfur atomand a nitrogen atomin 8he ring, which is derived from

i ndol i ne, isoindoline, 5 tetrahydroindoline, tetrahydroisoindoline,
hexahydr oi ndol i ne, hexahydroi soindoline or the |like. The term
"heterocycl oal kyl (C -6 al kyl) group” neans the above Cl-6 al kyl group

substituted by the above heterocycl oal kyl group; the term "heterocycl oal kyl
(-6 al ﬁi‘&%;‘?)roé:ry %5939&1‘&%{%\}&%@-%‘f%ﬁ%%é%ciél&ﬁoﬁﬁn%b%w?uﬁ by the
above heterocyc|oal kyl group;,and the term.heterocycloal kyl (d-6

SRy i ) 08 BubetrsinaloRs ahBas L1an &5 B TIATE dranht b ASIHER by t he

roane anTTER B oRaYBERCoEPRe hy ik BEETRo0n 2na RSB 0t 8B YArEn ot o
(O 6 a1 ByPE g B, o Y, A on® R 3l SO Kt 11t ed by the
Shoved Ot vz R S LR PR fRE s Bhite 5k e e R
t he ternhgcgkyégoiarj%F§ﬁ¥g%3ggkt%%hhgkegrgggglgggas t he above Cl-6

al kyl thio p~substit € above Co-_ aryl group. The term "C6-20
Ayl o ouR e BhER VAL e Ees TRy AHPRB Rl Scororhe Gire@ Rhe torm
al KoxycaPbeRy| Sas st SuhatI Crea sy he o 5Pererea Ty g S 2 (e
tern‘"heg%%%%&wcf¥f§§{kffuhf6alkoxy)group”meanstheabovecl_salkoxy
10 group substituted by the above heterocycloalkyl group; and the
term “heterocycloalkyl (Ci-¢ alkylthio) group” means the above
C1-6 alkylthio group substituted by the above heterocycloalkyl
group.
The term “Cg-10 aryl group” or “Cg-1p aryl-” means an
15 aromatic cyclic hydrocarbon group having 6 or 10 carbon atoms
such as a phenyl group, a naphthyl group or the like; the term
“Cg-10 aryl (C1-¢ alkyl) group” means the above Ci1-g alkyl group
substituted by the above Cg-10 aryl group; the term “Cg-10
aryl (Ci1-¢ alkoxy) group” means the above Ci.g alkoxy group
20 substituted by the above Cg-10 aryl group; and the term “Cg-10
aryl (Ci1-g alkylthio) group” means the above C1.g alkylthio group
substituted by the above Cg-109 aryl group. The term “Cg-10
arylsulfonylamino group” means a sulfonylamino group having the
above Cg-10 aryl group, such as a benzenesulfonylamino group
25 or the like; the term “Cg-10 aryl (Cz2-7 alkoxycarbonyl) dgroup”
means the above Cy_7 alkoxycarbonyl group substituted by the

above Cg-10 aryl group; and the term “hetercaryl group” or



40 "heteroaryl-" means a 5 or 6-nenberedaromatic heterocyclic group
containing any 1 to 4 hetero atons other than the binding position selected
froman oxygen atom a sul fur atom antf a nitrogen atom in the ring, which
is derived f romthiazole, oxazole, isothiazole, 5 isooxazole, pyridine,
pyri m di ne, pyrazine, pyridazine, pyrrole, thiophene, imdazole, pyrazole,
oxadi azol e, thiodiazole, tetrazole, furazan or the like, or a 5 or

6- menbered aromati.c heterocycli grg 5 sed with a 6-nmenbered aronmatic

ring cont aPAPRGENY 1 MEH he P&y m?%h%h?E%rBFMH ﬁﬁgf@u§b3|t|on
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term 20 "het roarxblgghegealg%hhg%%hegr§§gag%§%s t%gdgg%% q E; alkylthio

group subStitutéd above "heter oar term éllphatlc cyclic

am no_gr oy, 418303 <2 1I5et‘?£a fI ?ﬁ%%?ﬂa&x‘ Phanii§eC @1 a5 81 Q@e%&%&%d’m' ch may

contain oné hetero’atom o e ni trogen oma

posi t 0na%%m%%'l%%e@e&e%gggfgﬁgﬁ*g £Lu 1 o4 -l A And lidhizagen atom

in the ring, such roup, a t i onor pholino group, a
|-aziri difyly 86AURindng 2FFl oy hH OMP atdrls BYRER! tdiA¥he binding
10 positionselectedfromanoxygenatom, asulfuratomandanitrogen
atom in the ring, which is derived from indole, isoindolé,
benzofuran, isobenzofuran, benzothiophen, benzooxazole,
benzothiazole, indazole, benzoimidazole, guinoline,
isoquinoline, phthalazine, quinoxaline, quinazoline, cinnoline,
15 indolizine, naphthyridine, pteridine or the like. The term
“heteroaryl (Ci-¢ alkyl) group” means the above Cj-.g alkyl group
substituted by the above heterocaryl groﬁp; the term
“heteroaryl (Ci-galkoxy) group” means the above Cj_-g alkoxy group
substituted by the above heterocaryl group; and the term
20 “heteroaryl(Ci-galkylthio) group” meanstheaboveCi-galkylthio
group substituted by the above heterocaryl group.

The term “aliphatic cyclic amino group” means a 5 or
6-membered aliphatic cyclic amino group which may contain one
hetero atom other than the nitrogen atom at the binding position

25 selected from an oxygen atom, a sulfur atom and nitrogen atom
in the ring, such as a morpholino group, a thiomorpholino group,

a l-aziridinyl group, a l-azetidinyl group, a l-pyrrolidinyl



41 group, a piperidino group, a 1-imdazolidinyl group, a |-piperazinyl
group, a pyrazolidinyl group or the like; the term "aromatic cyclic am no
group” nmeans a 5-nmenbered aromatic cy lic anino group which may contain
to 3 nitrogen atons in the ring 5 other than the nitrogen atom at the

bi ndi ng position, such as a 1l-imdazolyl group, a 1l-pyrrolyl group, a
pyrazolyl group, a 1-tetrazolyl group or the like; the term"aromatic

st | {UBEE By e BP0 LMD c o d ARG (GFOR GRPHRL 16 ar omat i ¢
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acetyl group, a trifFuoroacetyl group or the Ilike; and the term
"car boxy-pr tive ! s C oxy=pLrogtecti oup..used in
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10 “aromatic cyclic amino(Cj-¢ alkoxy) group” means the above Cj_¢
alkoxy group substituted by the above aromatic cyclic amino
group; andthe term“aromaticcyclicamino(Cj-galkylthio) group”
means the above Cj-¢ alkylthio group substituted by the above
aromatic cyclic amino group.

15 The term “hydroxy-protective group” means a
hydroxy-protective group used in general organic synthesis such
as a methyl group, a benzyl group, a methoxymethyl group, an
acetyl group, a pivaloyl group, a benzoyl group, a
tert-butyldimethylsilyl group, a tert-butyldiphenylsilyl group,

20 an allyl group or the like; the term “amino-protective group”
means anamino-protectivegroupusedingeneral organicsynthesis
such as a benzyloxycarbonyl group, a tert-butoxycarbonyl group,
a benzyl group, an acetyl group, a trifluoroacetyl group or the
like; and the term “carboxy-protective group” means a

25 carboxy-protective group used in general organic synthesis such
as a methyl group, an ethyl group, a benzyl group, a

tert-butyldimethylsilyl group, an allyl group or the like. 1In



42 addition, in the substituent Q the left-hand bond neans a bond bound
to a nitrogen-containing fused ring and the right-hand bond nmeans a bond
bound to a ring A The conpounds repré3ented by the above general formula 5
(I') of the present invention can be prepared according to the follow ng
procedures or anal ogous procedures thereof, or other procedures described
inliteratures or anal ogous procedures thereof. E2a Eta O R OR2Z R R2
MO'OM R3 Process.1 R3 or 4 Alithiating /J--A R4 OO L _A2R
reagent @dAiBqN, Ep 1'(11? IS)JbI\?él'm’Gﬂt v etpr Béégsb‘Qn‘F’leWW Pongl R 3
Process 4 3 Process RB3 A1\ RA~-\ RA- R4 benzglatlon 4 Reduction --A2
R4 G-A2 RRA R B H%WOQFWCOPGaIlﬁlPﬁefFé?ﬁ'thngE?L r Epf eSEHR SRR dr ogen

atom a fluorine atone or a benz ony g{lroup E2a represents a hydrogen
atom a bond means a bond bound

The compounds represented by the above general formula
5 (I) of the present invention can be prepared according to the
following procedures or analogous procedures thereof, or other

procedures described in literatures or analogous procedures

thereof.
, R
R
R3 Process 1 R3 OM (Ga)
A’ ; or
A lithiating - 4 0.0
reagent Li)\Az R MO
oy
(11) (I1I) MO 1§ (%%)
Process 2
R2
R!
R3 Process 4 R3 Process 3 R®
A1 A
\ R* Debenzylatlon Reduction 1)\\A2 R?
'1 (Iv)
‘10 In the formula, Ela represents a hydrogen atom, a fluorine

atome or a benzyldxy group; E2a represents a hydrogen atom, a
fluorine atom, a methyl group or a benzyloxymethyl group; L1
represents a hydrogen atom, a chlorine atom, a bromine atom or
an iodine atom; M represents a benzyl group; G1 represents a

15 group represented by a formula:



fluorine atom a nethyl group or a benzyl oxynethyl group; L1 represents a
hydrogen atom a chlorine atom a bromne atomor an iodine atom M
represents a benzyl group; Gl represe#ds a 15 group represented by a
formula: 43 E 2a El 0O H WC-11--'~On OMor a forrmula: 0 M-'~*T -'fc~CH
OM wherein M E la and E 2a have the sane neani ngs as defined above;, 5 G2
represents the above Gwith a hydroxy group protected by a benzyl group; R
to R4, A1, A2 and G have the sane neani ngs as defined above and with
the provisog@dat in the case that there are a hydroxy group, an am no group
and/ or a carfpoxy group in each conpound, a conpound having a protective
group cap'®e y 10 used. Process 1 A conpound represented by the
above general 'Fﬁi(lll) can be prepared by subjecting a conpound
represent ey e “@wpve 15 general fornula (I1) to lithiation using a
lithiating reag such as n-butyllithium sec-butyllithium
tert-butyllithium |ithiumdiisopropylamde or the like in an inert

solvent. As the solvent used, for exanple, tetrahydrofuran, diethyl ether,
am xed 98l aefiermhdéaeof and the like can be illustrated. The reaction

O
MO OH

MO “IOM
OM

wherein M, E1a and E2a have the same meanings as defined above;
5 G2 represents the above G with a hydroxy group protected by a
benzyl group:; R1 to R4, Al, A2 and G have the same meanings as
defined above and with the proviso that in the case that there
are a hydroxy group, an amino group and/or a carboxy group in
eachcompound,a¢ompoundhavingapmotectivegroupcanbesuitably

10 used.

Process 1
A compound represented by the above general formula (III)
can be prepared by subjecting a compound represented by the above
15 general formula (II) to lithiation using a lithiating reagent
such as n-butyllithium, sec-butyllithium, tert-butyllithium,
lithium diisopropylamide or the like in an inert solvent. As the
solvent used, for example, tetrahydrofuran, diethyl ether, amixed
solvent thereof and the like can be illustrated. The reaction
20 temperature is usually from -100°C to room temperature, and the

reaction time is usually from 1 minute to 3 hours, varying based

on a used starting material, solvent and reaction temperature.



20 tenperature is usually from-100'C to roomtenperature, and the reaction
time is usually from1 mnute to 3 hours, varying based on a used starting
material, solvent and reaction tenper%&ure 44 Process 2 A conpound
represented by the above general formula (1V) can be prepared by subjecting
a conmpound represented by the above 5 general forrmula (I11) to condensation
with a sugar |actone represented by the above general fornmula (Ga) or ((b)
in an inert solvent. As the solvent used, for exanple, tetrahydrofuran,

di ethyl ether, a m xed solvent thereof and the like can be illustrated. The
reaction tenperature is usually from-100"C 10 to roomtenperature, and the
reaction FPﬁ%S$52usually from5 mnutes to 5 hours, varying based on a used

starting material, solvent and reaction tenperature. Process 3 15 A
conpound r epr eBeFRTERPYRA trr?eréeerﬂéea‘emér%lre POOE deperal c%?rrfff}elﬁar(e[ﬁ’dr ed by
subj ecting a conp ound represented by the above general fornula (

reduct i oR2R P EﬁﬁBérﬁ d?B&Q/e%?b‘?ﬁ)a ?omﬁwda%ﬁﬁ?s%‘é?‘?|b(¥nt1{h§|éﬁ?g°v§ reagent
such as trieth il ang, trrrsopropylsrlane or .t like in the presence of
bor orf S09EREF LoRPHES 1 et &%&Pne&e&e&opnwara | ReFEIaBl artones ¢ ho

sol vent used, for exa acetonrtrrLg? OnEthﬁ%@" ,

1, 2- di chF BPEBFREHRS bé’ ‘ié’rﬁ”é’@l eREr I hereaH én Fher| dandpénert

|IIustrateg The rea rature ts usuaII Iﬁ§¥ %ﬁ%vrr Cto room
t enper at 8PeVeRhd e aéP 3ﬁ |H§e?s %ﬁa?*@mﬁ iR (1% ufgnv 1 day,
varying aas d on used startin ri an reactr
t enper at }gghy egher, a mlxeé é%lven t%ereo the f&ke can
illustrated. The reaction temperature is usually from -100°C
10 to room temperature, and the reaction time is usually from 5

minutes to 5 hours, varying based on a used starting material,

solvent and reaction temperature.

Process 3

15 A compound represented by the above general formula (V)
can be prepared by subjecting a compound represented by the above
general formula (IV) to reduction to remove a hydroxy group at
the anomer-position using a reagent such as triethylsilane,
triisopropylsilane or the like in the presence of boron

20 trifluoride-diethyl ether complex in an inert solvent. As the
solvent used, for example, acetonitrile, dichloromethane,
1,2—dichloroethane, a mixed solvent thereof and the like can be
illustrated. The reaction temperature is usually from -20°C to
roomtemperature, andthereactiontime isusually from 30 minutes

25 to 1 day, varying based on a used starting material, solvent

and reaction temperature.



45 Process 4 A conpound represented by the above general formula (1) of
the present invention can be prepared by subjecting a conpound represented
by the above general formula (V): 1) b catalytic 5 hydrogenation using a
pal | adi um cat al yst such as pal | adi um carbon powder or the like in an inert
solvent or 2) to treatnment using a reagent such as ethanethiol in the
presence of an acid such as boron trifluoride-diethyl ether conplex to
renove the benzyl group in an inert solvent. As the solvent used in the
cat al yti €¥®6®Aydfogenation, for exanpl e, nethanol, ethanol, ethyl acetate,
tetrahydrofuran, acetic acid, a nl%fg)so%éen thereof and_ the _|ike can be
i |lustrated. ThReCPBRETRPNT ERIHRGH: Y £hEsaRPYS IeReRR B ERTHE A ol Hef | ux
tenperature, and the reactiagn tine is usuall froam 1 hour to 2 days,
varying BESHRE BRCSOS G AR REePF parad DY T IRIRC G R
tenperature. As the solvent used in th acid treatnent, for exanple,
dichIoroﬁ@?ﬁ&ﬁ@?%§$2@ﬂiEﬁﬁcﬁQﬁﬁQN%ﬁﬁera§c£PSWP}?i?gz:af%1gﬁufﬁﬁﬂ € t her eof

ol Uk PERFERAPAF o HRANBIER LAt BRCRF ALY T E SHE0AS BT S oS 20 Lo
Cerper at BPEISHHE Tl GTHG DAtE! S CUSBIVERE (3o ZApg0e FERTPARt Y et hods
can be prepared _accordi ng t r gcedur es scribed in iteratures. Qqr
anal ogou$ FS@@B%r%@C?rﬁé&ﬁﬁhéh%¥h%f 'PPO%%eOPrﬁge?ﬁ% %%ﬂﬁbdﬁﬁgiﬁﬁ sent ed
by Lhe, 2 Seneraly LU lbhya, £ JERLEAGLA L thi ol | out o
the foll %‘9‘088 in an inert solvent. As the solvent used in the catalytic
10 hydrogenation, for example, methanol, ethanol, ethyl acetate,
tetrahydrofuran, acetic acid, a mixed solvent thereof and the
like can be illustrated. The reaction temperature is usually
from 0°C to reflux temperature, and the reaction time is usually
from 1 hour to 2 days, varying based on a used starting material,
15 solvent and reaction temperature. As the solvent used in the
acid treatment, for example, dichloromethane, 1,2~dichloroethane,
acetonitrile, a mixed solvent thereof and the like can be
illustrated. The temperature is usually from 0°C to reflux
temperature, and the reaction time is usually from 30 minutes
20 to 1 day, varying based on a used starting material, solvent
and reaction temperature.

The starting materials used in the above manufacturing
methods can be prepared according to procedures described in
literatures or analogous procedures thereof. In addition, of

25 the compounds represented by the above general formula (II),

a compound represented by the following general formula (IIa),

(ITb) or (IIc) can be also prepared according to the following



46 Processes 5t09. L2 R1I0R2 R Process 5 RR3 Process 6 R12 RR 3

A
(V) |

AW AA~\/J, 3513 2L QA2R -@ RL--AReduction L--A2 R
Ma) (I1b) (Vil) R6 Process 7 48 Fornylation Ero es s 9 /Redcu ion

R4R2R3Process 8lob R1I6 RR3 A - R5A1/117 .15 L4---\ R 7
L--A2R@ 2 (MIl) (IX) 6 M) In the fornula, one of L 2 and L 3
represents a hydrogen atom a chlorine atom a brom ne atom or an iodine

atom and the other

-5 represents a hydrogen atom a hal ogen atom a Cl-6

al kyl gr BGPCeESRAl S( €P- P al kyl) group, a hydroxy(C -6 alkyl) group, a
di hydroxy(C -6 al kyl) group, a Cl-6 al koxy group, a C2-7 al koxycar bonyl
(A -6 alkyl), gr&p, a carboxy (CLi6 alRéyl) group, a C3- g2 cycl oal kyl

or a C3-7 Lokl kyl c -6 alLkyl R
or -P+ (PPh3) -RR 6L ents

gr oup

ents -P (=0 (OR 0)

;a##§é—grors
1 6R s Séqpup' h_+RDr esents a
phenyl grodp; epr esents—aehl 3
beA2 L aqtqz R a2 " Reduction kAZ R13
VD (ITb)
(VID o
Process 7
Formylation Process 9
Reduction
R2 . R2
RM@/R:; Process 8 R3
——
Al RS A -
lQAz R'® L4—\Q2 lQAz R
(VIII) (1X) o (IIc)

10

In the formula, one of L2 and L3 represents a hydrogen atom,
a chlorine atom, a bromine atom or an iodine atom; and the other
represents a hydrogen atom, a halogen atom, a Ci-g alkyl group,
a halo(Cj-¢ alkyl) group, a hydroxy(Ci-¢ alkyl) group, a
dihydroxy (Ci-¢ alkyl) group, a C1_6.alkoxy group, a Cp-7
alkoxycarbonyl (C1-g alkyl) group, a carboxy(Ci-¢ alkyl) group,
a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢ alkyl) group;
L4 represents —P (=0) (OR0)2 or —P+(PPh3) 3X_; R0 represents a Ci-¢
alkyl group; Phrepresents aphenyl group; X representsachlorine
atom,abromineatomoraniodineatom;oneoleOandelrepresents

a group represented by a general formula:

2



atom a bromne atomor an iodine atom one of R 10 and R 11 represents a
group represented by a general formula, 47 3- 2 R5 QQ Re and the other
represents a hydrogen atom a hal ogen"atom a Cl-6 al kyl group, a halo
(A-6 alkyl) group, a hydroxy (C-r, alkyl) group, a dihydroxy(Cl-6 alkyl)
group, a Cl-6 al koxy group, a 5 C2-7 al koxycarbonyl (C -6 al kyl) group, a
carboxy(d -6 al kyl) group, a C3-7 cycloal kyl group or a C3-7 cycl oal kyl

(A -6 alkyl) group; one of R 12 and R 13 represents a group represented by
a general\sfogrru g: \--\ 2 R5 Q-( Re 10 and the other represents a

hydrogen &0 hal ogen atom a Cl -6 alkyl group, a halo (-6 al kyl)
group, a hydr Cl-6 alkyl) group, a dihydroxy(Cl -6 alkyl) group, a Cl-6
al koxy group, C2-7 al koxycarbonyl (Cl -6 al kyl) group, a carboxy(d -6

al kyl) group, -7 cycloal kyl group or a C3-7 cycloal kyl (-6 al kyl) 15
group; one of R and R 15 represents a fornyl group and the other

represents a hydrogen atom a halogen atom a Cl-6 alkyl group, a halo(C-6
R R A R S T L G e T v
(O aesra Sipof, 3 G1A CYodBELt| B e Ro/ e ool (C -0
gener al group, a dihydroxy(Ci-g¢ alkyl) group, a Ci-¢ alkoxy group, a '
5 Cz-7 alkoxycarbonyl(Cj-g alkyl) group, a carboxy(Ci-¢ alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢ alkyl)
group; one of R12 and R13 represents a group represented by a
general formula:
R®
M
RS
10 , and the other represents a hydrogen atom, a halogen atom, a
Ci-g alkyl group, a halo(Ci-¢ alkyl) group, a hydroxy (Ci-g alkyl)
group, a dihydroxy(Ci-¢ alkyl) group, a Ci-g alkoxy group, a
C2-7 alkoxycarbonyl (Ci-¢ alkyl)'group, a carboxy(Ci-¢ alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cyéloalkyl(cl_g alkyl)
15 group; one of R14 and R15 represents a formyl group and the other
represents a hydrogen atom, a halogen atom, a Ci-¢g alkyl group,
a halo(Ci-g alkyl) group, a hydroxy(Ci-¢ alkyl) group, a
dihydroxy(Ci-¢ alkyl) group, a Ci-¢ alkoxy group, a Cy_7
alkoxycarbonyl (Ci-¢ alkyl) group, a carboxy(Ci-¢ alkyl) group,
20 a C3-7 cycloalkyl group or a C3-7 cycloalkyl(Ci-¢ alkyl) group;
one of R16 and R17 represents a group represented by a general

formula:



formula: 48 R5 @ _( R 6 and the other represents a hydrogen atom a

hal ogen atom a Cl 6 al kyl group, a halo (Cl-6 alkyl) group, a hydroxy
(C-6 alkyl) group, a dihydroxy(Cl-64&lkyl) group, a C -6 al koxy group, a 5
C2-7 al koxycarbonyl (Cl-6 al kyl) group, a carboxy(Cl -6 alkyl) group, a C3-7
cycl oal kyl group or a C3-7 cycloalkyl (C-6 alkyl) group; QI represents a
vinyl group or an ethynyl group; Q2 represents a single bond, -C -4

al kyl ene-, -C2-4 alkenylene-, -C2-4 alkynylene-, -Cd-4 alkylene-O, -C-4
al kyl eneS-, -d-&K10 al kylene-O-C -6 al kylene- or -d -4 alkylene-S-C -6

al kyl ene- 7/ \Q,3/Tepresents a vinyl ene group or an ethynylene group; and R 2
1 R3, R5% W%/, A1, A2 and ring A have the sane neani ngs as defi ned
above. 15 Proces3(5 A conpound represented by the above general fornula
(I'la) can be preprfed by subjecting a conpound represented by the above
general forml VI) to Heck reactio r Sonogashira reaction, with a
Lonpound - B QXD RGBS GeRUAEPORE AErh (N3 LOAP AT pal | adi um
catal yst such _as paIIadiu5%§arbon p aIIadgun1acetate

owder, p ,
t et r aki s€iré pRENH PHOEN AN P bk Y{)OIEPSQHEyI‘? IREexYt bnes FANYAdi um
bi s(tri phenyl phosphj ne) - | | adi um djchloride or the like in the presence or
absence 8F°¥8'I?ggﬁbygﬁeﬁeggltﬁi%?%Y#%t%ﬁ?ﬁﬁen@l9bﬁb§&ﬁQ%¥ gFeup, a

tri pr%enylcgtlgsgﬂcg}?ygerlrkggr?yi I( 5?—& nafkrgzel)prgerso%%(ie aOfcae}:bbo%(Sye(Cslu_%halkyl)

group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢ alkyl) |
group; Q1 represents a vinyl group or an ethynyl group; Q2 W
represents a single bond, -Ci-4 alkylene-, -Cz_4 alkenylene-,
-C2-4 alkynylene-, -Cj-4 alkylene-0~, -Ci1-4 alkylene-S-, -Ci-4
10 alkylene-0-Ci-¢ alkylene- or -Ci-4 alkylene-S-Ci-¢g alkylene-—;
Q3 represents a vinylene group or an ethynylene group; and R2,
3 5 6 1

R, R, R, A", A2 and ring A have the same meanings as defined

above.

15 Process 5
A compound represented by the above general formula (IIa)

can be prepared by subjecting a compound represented by the above
general formula (VI) to Heck reaction or Sonogashira reaction
with a compound represented by the above general formula (VII)

20 using a palladium catalyst such as palladium-carbon powder,
palladium acetate, tetrakis(triphenylphosphine)palladium,
dibenzylideneacetone palladium, bis(triphenylphosphine)-
palladium dichloride or the like in the presence or absence of
a ligand such as tris(2-methylphenyl)phosphine,

25 triphenylphosphine or the like in the presence of a base such



49 as triethylamne, N Ndiisopropylethylam ne, sodium tert-butoxide,
potassium tert-butoxide, sodiumcarbonate, potassium carbonate, cesium
fluoride or the like and in the preséehce or absence of copper (lI) iodide in
an inert solvent. 5 As the solvent used, for exanple, acetonitrile, toluene,
tetrahydrofuran, triethylam ne, N, N-diisopropylethylamne, a mxed solvent
t hereof and the | ike can be illustrated. The reaction tenperature is

usual l'y fro E erat ho ref goperature, nd the reaction tine
< usua P9 TFORCETRGULTE D &éy?opefgpy}ﬁé $R8kangH sofeen start i ng
?Z“E?re'sinrs éu?‘ﬁé"i‘%m Sene?i; ESRTRLtbRies °%§%ﬁu?vl %el Fed by

I 1
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ogen rum Ca SUC

adi um cay Pgn ﬁ@é’dgE é ? c%rbef tco z:%l V‘?Ef) 18%1;@?& {19 éjrll 1'Heqec s%qler(\étn'tqn in the

presence or sence a rre

N, N-dji SRBrQH,\ébgtgggggg‘upgear %%ﬁ gr a;np gS' agarcsﬂg%gmch%%u%ne

6-trilsopropy onyl or the h an inert solvent. As

the sol V@QE %ﬁ?groﬁfﬂrghe 9@1@& {;wm dr oganatii iy £ ﬁgﬁm g dlsofvggg'

et hanol , acetate, tetrahydrofuran, acetic aC|
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usually from O |'ux tenperature, the reaction tine 1s usually

from1 hodpct9oR Waseraiyd 99 mmf@r@m% %Eﬁb’é'rﬁgur@ait.@&‘e@flluxsm vent

and reaction tenperature. As the sol vent used
temperature, and the reaction time is usually from 1 hour to

10 1 day, varying based on a used starting material, solvent and

reaction temperature.

Process 6
A compound represented by the above general formula (IIb)
15 can be prepared by subjecting a compound represented by the above
general formula (IIa): 1) to catalytic hydrogenation using a
palladium catalyst such as palladium-carbon powder in an inert
solvent, or 2) to diimide reduction in the presence or absence
of a base such as triethylamine, N,N-diisopropylethylamine or
20 thelikeusingareagentsuchas2,4,6-triisopropylbenzenesulfonyl
hydrazide or the like in an inert solvent. As the solvent used
in the catalytic hydrogenation, for example, methanol, ethanol,
ethyl acetate, tetrahydrofuran, acetic acid, a mixed solvent
thereof andthelikecanbeillustrated. Thereactiontemperature
25 is usually from 0°C to reflux temperature, and the reaction time
is usually from 1 hour to 2 days, varying based on a used starting

material, solvent and reaction temperature. Asthe solvent used



in the diimde reduction, for exanple, tetrahydrofuran, diethyl ether, a

m xed sol vent thereof and the like can be illustrated. The reaction
temmrﬂureislBUMIyfromroomtemﬁgauneto ref lux tenperature, and
the reaction tine is usually from1l hour 5 to 3 days, varying based on a
used starting material, solvent and reaction tenperature. Process 7 A
conpound represented by the above general fornula (Vi) 10 can be prepared

b bj . d d Vi) 1

(o 1 thi abiGe %ﬁc"”@‘)gf%@re L Papsertw Sy B GnuPEPEhfagontiiin )

N, N, N1, NI t t.h I | ph hor he ik

using a Sgég gﬁ%ﬁll ﬁo uggfqi anﬂielrjlom aggg%(% tyJI 5 %ﬁ‘?zﬁn gﬁ Ctb‘iﬁq:ﬁ& I ?t h: uﬁ1
the I] 15 I d t

or the | bke 18.5p aggs})arswsn{s%s@ Lepgr ﬂ‘ldé?“ 18l & FIANArd 4 gagent in

the pre eﬁc@e%? F'vé such as 10 e ane or the i ke
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The rbacEPon duiersind 4‘?&%%???@0%%‘%%%%%5%9%%& e Bty e’

the reac%hgnrégcgggnu§gﬁ ¥ atf,r-@m -100° C to room tenperature in the reaction
an reaction ti I's usually from1 minute to 1 hour in the

reactlon 1) and usually f rom30 mnutes to 1 day in the reaction 2) ,
varying 25 based on a used starting material, solvent and reaction

t enper at ?Egceéé 7Process 8 A conpound repr esent ed by the above general
formul a

A compound represented by the above general formula (VIII)
10 can be prepared by subjecting a compound represented by the above
general formula (VI) 1) to lithiation in the presence or absence
of an additive such as N,N,N’,N’-tetramethylethylenediamine,
hexamethylphosphoramide or the like using a base such as
h—butyllithiunu sec-butyllithium, tert-butyllithium or the like
15 in an inert solvent or preparation of a Grignard reagent in the
presence ofvan additive such as iodine, 1,2—dibromoethane or the
likeusingmagnesiuminan inert solvent, andthen 2) to formylation
using N,N-dimethylformamide. As the solvent used, for example,
tetrahydrofuran, diethyl ether, a mixed solvent thereof and the
20 1like can be illustrated. The reaction temperature is usually
from -100°C to reflux temperature in the reaction 1) and usually
from -100°C to room temperature in the reaction 2), and the
reaction time is usually from 1 minute to 1 hour in the reaction
1) andusually from30minutesto lday inthereaction?2), varying
25 based on a used starting material, solvent and reaction

temperature.



can be prepared by subjecting a conpound represented by the above general
formula (VIIl) to Wttig reaction or Horner- Emmobns 5 reaction in the
presence of a base such as sodiun1hyd§1de, sodi um hydr oxi de, potassium
tert-butoxide, n-butyllithium tert-butyllithiumor the |ike using a
conpound represented by the above general formula (IX) in an inert solvent.
As the solvent wused in the reaction, for exanple, tetrahydrofuran, 10

N, N—dlne%ﬁ¥lfor m de, di met hyl sul f OXIde nmet hanol , et hanol, acetonitrile,
wat er %X€8°sbl vent thereof and the like can be illustrated. The

| 1 ef | d [
tine i 2: usaal 19 S0 S RREEEENEd 1Y 6, ~Harsi R e doon 1 sk 3{ arting.
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to catal9 ngrﬁydrogenatlo usi‘ng-a @i amca yst™ suc PHdi um
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benzene ony e or e 1n an 1nert solv 'sol vent

‘ h t hyl
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acetate, tetrahydr uran acetic acid sol t he
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t enperature, he reaction time 1is usually from1 hour to 2 days,
varying basgd ofha ¥ped st&ddditth, for example, tetrahydrofuran,
10 N,N-dimethylformamide, dimethylsulfoxide, methanol, ethanol,
acetonitrile, water, a mixed solvent thereof and the like can
be illustrated. The temperature is usually from 0°C to reflux
temperature, and the reaction time is usually from 30 minutes

to 1 day, varying based on a used starting material, solvent

15 and reaction temperature.

Process 9
A compound represented by the above general formula (IIb)
can be prepared by subjecting a compound represented by the above
20 general formula (IIc) 1) to catalytic hydrogenation using a
palladium catalyst such as palladium-carbon powder or the like
in an inert solvent or 2) to diimide reduction in the presence
or absence of a base such as triethylamine, N,N-diisopropyl-
ehtylamine or the like using a reagent such as 2,4, 6-triisopropyl-
25 benzenesulfonylhydrazide or the like in an inert solvent. As the
solvent used in the catalytichydrogenation, for example, methanol,

ethanol, ethyl acetate, tetrahydrofuran, acetic¢ acid, a mixed



material, solvent and reaction tenperature. As the solvent used 5 in the
diimde reduction, for exanple, tetrag drofuran, diethyl ether, a m xed

sol vent thereof and the like can be ilTTustrated. The tenperature is usually
fromroomtenperature to reflux tenperature, and the reaction tinme is
usually from1l hour to 3 days, varying based on a used starting material,
solvent and 10 reaction tenperature. O the conpounds represented by the

above gengral, E%Me%df {rlu{i)che Pi}ﬁé;gBR%%dii’MteﬂaPc .' gﬁg e%agieép e O A 2

is a carbon at om IS a rogen atom can accor di ng

Lo che 15 (BLLY 8. 09Srae 4t R Bl Lo L Ao 0L
— R R R &gﬂhéilﬁ%}n 1 ﬁZSh)r 3 Q%,jéar??ﬁ@rﬂ%@?@’d BhiPUseRsRR 7N 3 3 FA
4 SR R4 R Process 12 ( XV11)

material, solvent and reaction temperature. Asthe solvent used
5 in the diimide reduction, for example, tetrahydrofuran, diethyl
ether, a mixed solvent thereof and the like can be illustrated.
The temperature is usually from room temperature to reflux
temperature, and the reaction time is usually from 1 hour to
3 days, varying based on a used starting material, solvent and

10 reaction temperature.

Of the compounds represented by the above general formula
. 1., ,
(IT), a compound wherein A™ is a sulfur atom; A2 is a carbon atom;

and L1 is a hydrogen atom can be also prepared according to the

15 following Processes 10 to 11 or 12 to 15.



Fornyl ation Process R 2 Hydrolysis R2 )wS C R 3 Process 13 R 4 HS COOR"
R 18 OOC R (XIV) (XV) (XVI) In the formula, L 5 represents a chlorine atom
a bromne atomor an iodine atom Rq3epresents a nmethyl group or an ethyl
group, or both R are bound together to forman ethylene group 5 or a
trimethyl ene group; R 18 represents a nethyl group or an ethyl group; and R
1 to R4 have the sane neani ngs as defined above. Process 10 'A conpound
represented by jhe above general fogeula (XI1) 10 can be, prepared by

b

subj ecti ngta cpnpound represent the above gengral Rormula (X) to

S-al kyl at i ohy=FR_t ke Ppoesssnt@ of g ceR® frohess lpot as rbonate, cesium
car bonatﬁ @ hy| ari-re—3, Nset r opy+-ethy-bmni ne e like using a
conmpound 82 s 4N an inert

£sented By the aboveryermerizaf panuba
sol vent . ASQ,E sol¥eny used, YoPRexanpl e, N, N-di nesryl f & nani de, acet one,
di chl oroneth , a m xeo®Rrsol vergrthereof and the ik 19%) be illustrated.
The reaction tenperat ggﬁ i s usual | XIfldom O0*C to 5 reflux tenperature, and
the reaction tine is %\Ily from30 mnutes to 1 day, gjvarying based on a
used starting material, solvent and reaction Rregpss dtbuffe. Process 11 10 A
benzot hi ophene derivative represented by thebggg%«;ylation

. RZ
;
s:Z:szRa
F
R4
(XIII)

HOOC (XVI I)

Process 12
Formylation Process 1 l/(é
Hydrolysis

R2

R R? R
R3 Process 13
_._.____._.>
F
ond R* HS”COOR®
(XV) R'™O0C (XVI)

(XIV)

In the formula, L5 represents a chlorine atom, a bromine
atom or an iodine atom; R represents a methyl group or an ethyl
group, or both R are bound together to form an ethylene group

5 or a trimethylene group; R18 represents a methyl group or an

ethyl group; and R1 to R4 have the same meanings as defined above.

Process 10
A compound represented by the above general formula (XII)
10 can be prepared by subjecting a compound represented by the above
general formula (X) to S-alkylation in the presence of a base
such as potassium carbonate, cesium carbonate, triethylamine,

N,N-diisopropylethylamine or the like using a compound



general formula (l11d) can be prepared by subjecting a conpound represented
by the above general formula (XIl) to_cyclization in the presence of

pol yphosphoric acid in an inert solve?dt. As the solvent used, for exanpl e,
benzene, chl orobenzene, toluene 15 and the like can be illustrated. The
tenperature is usually from roomtenperature to ref |ux tenperature, and
the reaction time is usually from1l hour to 1 day, varying based on a used

tarti terial, d t.i t . 20 P 2 A
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reaction and the réactio nme 1S usua rom s'to hours in

t he reac%%ggeal)aﬁ@drggg%hb% f R0 3Q@ yHNUtes to 1 day in the reaction 2) ,

varying ased on a used starting material, solvent and reaction
tenperature. 10 Process 13

Process 11

10 A benzothiophene derivative represented by the above
general formula (IId) can be prepared by subjecting a compound
represented by the above general formula (XII) to cyclization
in the presence of polyphosphoric acid in an inert solvent. As
the solvent used, for example, benzene, chlorobenzene, toluene

15 andthe like canbe illustrated. The temperature is usually from
room temperature to reflux temperature, and the reaction time
is usually from 1 hour to 1 day, varying based on a used starting

material, solvent and reaction temperature.

20 Process 12
A compound represented by the above general formula (XIV)
can be prepared by subjecting a compound represented by the above
general formula (XIII) 1) tolithiation in the presence or absence
of an additive such as N,N,N’,N’-tetramethylethylenediamine,
25 hexamethylphosphoramide or the like using a base such as
n-butyllithium, sec-butyllithium, tert-butyllithium, lithium

diisopropylaminde or the like in an inert solvent and then 2)



A benzot hi ophene derivative represented by the above general formula (XVI)
can be prepared by subjecting a conpound represented by the above general
formula (XIV) to cyclization 15 in t 2 presence of a base such as
triethylam ne, N, N-diisopropylethylam ne, potassium carbonate, cesium
carbonate, potassiumtert-butoxide, sodiumhydride or the like wusing a

nmer capt oacetic acid ester represented by the above general fornmula (XV) in

As th 0 f
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sol vent thereo | 1 ke "can be i Iustrate reaction tenperature

I's usual hy aﬁaeghmmftx%wmwt%st@o i &fay U theMReL &t 15,8 2) andy L 1,4 eacti on
time is usually from1l hour to 1 day, varying based on a used 0 starting

mat eri al pagelven! sanedeatEn deMAIAiWIE. JNRERSS sha ALpnd
represented by the above general” fornula (I d)
temperature.
10
Process 13
A benzothiophene derivative represented by the above
general formula (XVI) can be prepared by subjecting a compound
represented by the above general formula (XIV) to cyclization
15 in the presence of a base such as triethylamine,
N,N-diisopropylethylamine, potassium carbonate, cesium
carbonate, potassium tert-butoxide, sodium hydride or the like
using a mercaptoacetic acid ester represented by the above
general formula (XV) in an inert solvent. As the solvent used,
20 for example, N,N-dimethylformamide, dimethylsulfoxide,
tetrahydrofuran, methanol, ethanol, n-butanol and the like can
be illustrated. The reaction temperature is usually from room
termperature to reflux temperature, and the reaction time is

usually from 1 hour to 1 day, varying based on a used starting

25 material, solvent and reaction temperature.

Process 14



can be prepared by subjecting a conpound represented by the above 15
general formula (XVIIl) to decarboxylatéon using a catal yst such as cupper
powder or the like in an inert sol ven?® As the solvent ~used, for exanpl e,
qui noline and the |ike can be illustrated. The reaction tenperature is
usually from 100*C to reflux tenperature, and the reaction tine is usually
from30 mnutes 20 to 1 day, varying based on a used starting naterial

sol vent and eac ion.te ur.e, the co unds resent ed the above
gener al fornu ﬁyllgggdﬁg% eﬁ%ﬁ??ﬁ?ﬁ 1 %%558 gn%ﬂ?ﬂﬁ &%e of R1

other 1 arRpEe JyEA TR gﬂnfbeéﬁ%%’%%%ééﬁ COhp B o R AR 6
a1 oup., %Me R R ﬁYﬁ%xyc 8 A

acar boxyé géfcyghbgwgeﬁsg%h@s z%%m? 1geogu%t%rss§u%a{drcc¥£io%al kyl

(d-6 group; grol can be So prepared
R A Pgﬁ;tr LR ¢ Py T B9 TR £6:bipide, AnS PRI I Y (xx) RS
Process %E@Ba%l B%ﬁr%%%%o%ﬁr&? \&t@g‘, aAtnl;ked /éol%rf% %ﬁef"eg% a'?f?oducti on
the like canbe illustrated. The reaction temperature isusually
from room termperature to reflux temperature, and the reaction
time is usually from 1 hour to 1 day, varying based on a used

10 starting material, solvent and reaction temperature.

Process 15
A compound represented by the above general formula (IId)
can be prepared by subjecting a compound represented by the above
15 general formula (XVII) to decarboxylation using a catalyst such
as cupper powder or the like in an inert solvent. As the solvent
used, for example, quinoline and the like can be illustrated.
The reaction temperature is usually from 100°C to reflux
temperature, and the reaction time is usually from 30 minutes
20 to 1 day, varying based on a used starting material, solvent

and reaction temperature.

Of the compounds represented by the above general formula

(IT), a compound wherein L1 is a hydrogen atom; one of R1 and

25 R4 is a chlorine atom, a bromine atom or an iodine atom and the
other is a hydrogen atom, a halogen atom, a Cij-g alkyl group,

a halo(Ci-¢ alkyl) group, a hydroxy(Ci-e¢ alkyl) group, a



L--A2 RL--A2 R1I9 M) (XX) In the formula, one of L 4 and L 5 represents a
chlorine atom a brom ne atonor an |od17ne atomand the other represents a
hydrogen atom a hal ogen atom a C1-8al kyl group, a halo (O -6 al kyl)
group, 10 a hydroxy(d -6 al kyl) group, a dihydroxy(d -6 al kyl) group, a
Cl.-6 al koxy group, a C2-7 al koxycarbonyl (Cl -6 al kyl) group, a carboxy(Cl-6
al kyl) group a C3-7 cycloal kyl group or a C3 7 cycl oal kyl (d -6 al kyl)

group; e of L 6 and L 7 r resents d Myl and the qt her
repr esen %héfdlﬂ?d‘ryd a1 6aton thBBBnNgaS gtloﬁn a&kei‘—\’G %ﬂf‘R’s‘/]P'graoug2 -4 hal o

i sl L it e e
CRELGEL 5&# 1@%"55%&%&@3 GO Bk stk w75 5

oo aBa R’ s Cnah e B angBy 2ol B! 4 § gegagfﬁiﬁsgogﬁln@:t% A4S

al kyl gney gg%ﬁl@o%f.ng 92@58;8%5511%0 dlé? 19 represents a group represented

by a gener al “tornu A" 5 R6 and the other represents a
hydrogen atom _,a hal ogen atom a Cl- R@ al kyl group, a halo(d -6 al kyl)
group, a fwdr R y(d -6 al kyl) ogrfoup,; a di hydroxy(d -6 al kyl) group, a Cl-6

R@Z Pradelsexlfcar bo 6 alkyl) group, a carboxy(d -6

H
| kyl) 10 | ke - Trcycl oal kyl (C -6 al kyl
al kyl) Il L Wat (I)_;Jporo/sl_g‘% rycl oal kyl ( al kyl)
)2 reaction =p2
(XVIII) (XIX) (XXI) ‘g
Process 17
R20 R?
R3 Process 18
Al A1
|§2 R’ Reductlon \
A
(ITe) (XX)

In the formula, one of L4 and L5 represents a chlorine atom,
abromineatomoraniodine atomandtheother representsahydrogen
atom, ahalogen atom, aCj;-¢ alkyl group, a halo(C1-¢alkyl) group,

10 - a hydroxy(Ci-¢ alkyl) group, a dihy@roxy(cl_s alkyl) group, a
Ci1-6 alkoxy group, a Cz-7 alkoxycarbonyl (Ci-¢ alkyl) group, a
carboxy (C1-¢ alkyl) group, a C3-7 cycloalkyl group or a C3—7
cycloalkyl (Ci-¢ alkyl) group; one of L6 and L7 represents MgCl,
MgBr or Mgl and the other represents a hydrogen atom, a halogen

15 atom, aCji-galkyl group, a halo(Ci-galkyl) group, a hydroxy (Ci-¢
alkyl) group, adihydroxy (Ci1-¢ alkyl) group, a Ci-g alkoxy group,

a Cp-7 alkoxycarbonyl (Ci1-¢ alkyl) group, a carboxy(Ci-g alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl(Ci-¢ alkyl)

group; Q4 represents a single bond, -Ci-5 alkylene-~, -Co_j



group; one of R 20 and R 21 represents a group represented by a general
formula: \-Q4 R5 \0 6 R and the other represents a hydrogen atom a

hal ogen atom a Cl-6 15 al kyl group, 28 hal o(Cl -6 alkyl) group, a

hydroxy(d -6 al kyl) group, a dihydroxy(d -6 al kyl) group, a Cl-6 al koxy
group, a C2-7 al koxycarbonyl (O -6 al kyl) group, a carboxy(d -6 al kyl)
group, a C3-7 cycloal kyl group or a C3-7 cycloalkyl (d-6 alkyl) 122 35
6 8 group; and_rin have_ the sane 20

g A A, R R, R R a
meani ngs 22X B¥LPRET r abbves &5¥8¥%e33'A d:iLgfnaﬁrﬂqf M~ r eprePent ed by the

above general fornmula 59 ( can he prepared by allow ng a conpound
representai yﬂn‘?n?ﬁgg'aﬁ 6595#1@591?68?185? (%ﬁe)%t—d r—eafﬂwc*[5 with nagnesium
metal in h resence of.,an.activating agent. such talytic unt of
odine oPLHLSTERS Ta-6in*HREFERgo] Gt o1 7 A KO am (bdd? 1% Texanp! e.
di et hyl etber eorahydrof yran, a mxed saolv t her eof aﬁ%the | i ke can be

illustra ed.a”ﬁ'u r ST ésn%éqra?ﬂjr §epir§SS§§§Fjlk§fyfar%%?%f% O(fn{lblar:ef | ux

tenperaturg, and the reaction tine is usually from30 mnutes to 1 day,
varyi ng ba fonRa used starti ng material, solvent and reaction

t enper at wce. r ocess 17 An al cohol derivative represented by the above
gener al

5 R
and the other represents a hydrogen atom, a halogen atom, a Ci_g
alkyl group, a halo(Ci-¢ alkyl) éroup, a hydroxy(Ci-¢ alkyl)
group, a dihydroxy(Ci-¢ alkyl) group, a Ci-g alkoxy group, a
Cz2-7 alkoxycarbonyl (C1-¢ alkyl) group, a carboxy(Ci-¢ alkyl)
10 group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl(Ci-¢ alkyl)
group; one of R20 and R21 represents a group represented by a

general formula:

\_Q4 RS

R6
and the other represents a hydrogen atom, a halogen atom, a Ci-¢
15 alkyl group, a halo(Ci-¢ alkyl) group, a hydroxy(Ci-¢ alkyl)
group, a dihydroxy(Ci-¢ alkyl) group, a Ci-g alkoxy group, a
Cy-7 alkoxycarbonyl (C1-¢ alkyl) group, a carboxy(Ci-g¢ alkyl)
group, a C3-7 cycloalkyl group or a C3-7 cycloalkyl (Ci-¢ alkyl)

2 3 5 6

. 1 2
group; and ring A, A7, A, R, R, R, R and R8 have the same

20 meanings as defined above.

Process 16

A Grignard reagent represented by the above general formula



formula (XX) can be prepared by allow ng a conpound represented by the
above general fornmula (XXI) to react %éth a Gignard reagent 15 represented
by the above general f ornmula (XIX) in“an inert solvent. As the solvent
used, for exanple, diethyl ether, tetrahydrofuran and the |like can be
illustrated. The reaction tenperature is wusually from-20"C to reflux
tenperature, and the reaction tine is usually from30 mnutes to 1 day,

{amper ot URES) prom e BEEPATR RS DAHER Bev oI UL HPepFBeBieB sy the above
35 T opr c2bAr B By tHE i G RYRE) Fhe St i BoRRa SR R ot T ™
For - oxanbie, PRESARF T ™ 2 Fab TnBoab 8 s B MHE H pe UFia BalEN, oot on
ime o HECPRAE I ke LR e Lm0 T B Bod R0 (Bd S 0r 1 T

maters al corsglugRlcandi LEAG! &?ﬁfﬁp@é@taw RiroTuChnt g mggaggg'tfxﬁéeﬁgresent ed

by the above general for , a co repfesent ol | owi ng

general AbRUbR apitild) PADCDE balion yieRALed anordane;bg ddibdiald.an N0

Processe Process 19 <A HRAR
G- 23 isusually from 0°C to reflux temperature, and the reaction time
is usually from 30 minutes to 1 day, varying based on a used
starting material, solvent and reaction temperature.
10

Process 17
An alcohol derivative represented by the above general
formula (XX) can be prepared by allowing a compound represented
by the above general formula (XXI) to react with a Grignard reagent
15 representedby the above general formula (XIX) inaninert solvent.
As the solvent used, for example, diethyl ether, tetrahydrofuran
and the like can be illustrated. The reaction temperature is
usually from -20°C to reflux temperature, and the reaction time
is usually from 30 minutes to 1 day, varying based on a used

20 starting material, solvent and reaction temperature.

Process 18
A benzothiophen derivative represented by the above general
formula (IIe) can be prepared by subjecting an alcohol derivative
25 represented by the above general formula (XX) to reduction in
the presence of iodotrimethylsilane in an inert solvent. As the

solvent used, for example, acetonitrile and the like can be



R25 R (XX1) (XX1 1) (I I f 10 In the fornmula, one of R 22 and R 23

represents a group represented by a %eneral formula: 5 R5 QR6 wherein Q
5 represents -Cl-6 al kylene-; Q6 rep
atom -0-

meani ngs

hydr oxy group, an am no group, a halogen atom a Cl-6 al kyl

al koxy group, a cyano _group, a carboxy group,,K a C2-
oL us@?rré‘l‘}ﬁd a %%ée@rc%we@PﬁFR?P)fea]rﬁ Héu@#édpfr%}“haaoo

a carba

as defined above, and the other represents a hydrogen atom a

7 aIkoxycarbonI

car hoxy (EEEPRIETIES G g %lkyr%s?3§Bb5i‘9}%yr%°ﬁ%uafwrfi‘%?r 2y

car banoy
(C-6 al
hydr oxy(
al koxyca
anlnogG
group, a
(a -

R 25 rep

BHTE G lk?‘r k*cria”)”%w)mg Bhge Oﬂa?olllf(k%ﬁ‘( TR LT A el
Fﬁ&nfﬁvtf§§3d%%%%&f”ﬁr%%%ggf CLa?baﬁoy??%% grgrﬁoxs)cgroup

cg ‘?L?Of %‘F ?HB"‘%%%S rrpegpo ::ef?f:% kyra(%'y‘) X amﬁ%?aﬁqctﬂ%?‘? E&X?ar Kyl
alkppy o 28BeBnd Qé Zegé(r% dé‘bﬂy&ylt(h% 213k K,%)r{,) GhoyRy £08,f, R 24 and

res esente ener aI erern

represents g,chl Rer fé&rpre%aqre%maego?&f?ﬁb & Eh%d'fgieLlow1ng Processe

10

15

20

19.

24

R R
R R Process 19 A R
N —=
A2 3 R A2 R3
R H\QG 23
R% o R

(XX1) (XX11) (11 §)

22 23
In the formula, one of R and R represents a group

represented by a general formula:

wherein Q5 represents -Ci-¢g alkylene-; Q6 represents an oxygen
atom, a sulfur atom, -0-Ci-¢ alkyl- or -5-Ci-g alkyl-; R5, R6
and ring A have the same meanings as defined above, and the other
represents a hydrogen atom, a hydroxy group, an amino group, a
halogen atom, a Ci-¢ alkyl group, a Ci-¢ alkoxy group, a cyano
group, a carboxy group, a C2-7 alkoxycarbonyl group, a carbamoyl
group, a mono or di(Ci-¢ alkyl)amino group, a halo(Ci-g alkyl)

group, a hydroxy(Ci-¢ alkyl) group, a cyano(Ci-¢ alkyl) group,

a carboxy(Ci-¢ alkyl) group, a Cz2-7 alkoxycarbonyl (Ci-g alkyl)

group, a Cl-6

Bsents an oxygen 5 6 atom a sul fur
Cl-6 alkyl- or -S-Cl1-6 alkyl-; R, R 15 and ring A have the sane

group,

oup,
roup
rodi

an

L o



atom a nesyloxy group or a tosyloxy group; Q5 has the sane neaning as
defi ned above, and the other represents a hydrogen atom a hydroxy group,
an am no group, a hal ogen atom a c1-# al kyl group, 15 a (-6 al koxy group,
a cyano group, a carboxy group, a C2-7 al koxycarbonyl group, a carbanoyl
group, a nmono or di(C-6 alkyl)amno group, a halo(d -6 al kyl) group, a
hydroxy(d -6 al kyl) group, a cyano(C -6 al kyl) group, a carboxy(d -6 al kyl)

group, a C2-7 al koxycarbonyl (d-6_alkyl) group, a carb I %CI-G 20 al kyl)
group, afraWPné %@)%/%“%YJKS)%)-@}&@&) ﬁr\éﬁ%?o Gy A F 165 gﬁf‘i}ﬂ T8Pmo (C -6
al kyl) group, a halo (CO-6 al koxy). gr , a .. hydrox Cl -6 _alkoxy) group, a
car boxy ?d‘g%oa?ﬁo%z)(&brﬁ)uapﬁqé)(%%lfgo g?ﬁtﬁ(%éﬁﬁgnﬂ%@ /6 aalhl?(}v&e)glgﬁoup, a
carbanoyl (C -6, al koxy) _gro an_am n%d-r al koxy) _gro a no or
i (06 35Ky 9= Qo2 ey iBeaPloRys ot b)) A 3 crarast Gt a ca-7
cycl oal k X rou a C3.7 cycloal kyl .(d - | kyl royp or a 122 3 C3-7
cycl oal k Jrg?é’?Gg]égEBky? g?bhpa,ﬂ]é%’ﬁy aré%yf‘:@ﬁ% aék%é\y 62 °%e Zane
meanings_as, defi above, . Process 19 A conpound represented by the above
generg;I ?%F‘H%?‘%Y???W %ﬁ%OaXrV b Wyardl BV ét Fﬁ%ogyéo%(?&é’d a
r epr esent abo or I conpdensat i Lth a
corrpoun&"(slg%lr%érséeg %]d'6 %§k¥%g£§%§ééébéﬁq§#g?’(‘ﬁﬁ)r¥ﬁ| g”(%(;?’ﬂ %§ﬁltgﬁéwb’rlesence of
a base h.a di Ri 0 iu ' Si
ert - but SEPae" S ST L R TS E b AR R YT EE B RAL BEE ATV ps (e
sol vent i rthescc %@;&q%tail% reacti gmy & XGB! €one t&E Ay drgf uran,
N, N- di m?ﬁgﬁ?orﬁam e,O7n i‘met hyl glh(?glx%de, ok} § ; one (8% nd
R25 represents a group represented by a general formula:
0 oL
wherein L8 represents a chlorine atom, a bromine atom, an iodine
atom, amesyloxy groupor a tosyloxy group; Q5 has the same meaning
as defined above, and the other represents a hydrogen atom, a
hydroxy group, an amino group, a halogen atom, a C1-¢ alkyl group,
y ylg p
15 a Ci-¢ alkoxy group, a cyano group, a carboxy group, a Cz_7
alkoxycarbonyl group, a carbamoyl group, a mono or di(Cji-g
alkyl)amino group, a halo(Ci-¢ alkyl) group, a hydroxy(Ci-g
alkyl) group, a cyano(Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group, a Cz-7 alkoxycarbonyl (C1-¢ alkyl) group, a carbamoyl.(Cl_s
20 alkyl) group, an amino(Ci-¢ alkyl) group, a mono or di(Ci-g
alkyl)amino(Ci-¢ alkyl) group, a halo(Ci-g alkoxy) group, a
hydroxy (C1-¢ alkoxy) group, a carboxy(Ci-¢ alkoxy) group, a Cz_7
alkoxycarbonyl (C1-¢ alkoxy) group, a carbamoyl(Ci-g alkoxy)
group, an amino(Ci-¢ alkoxy) group, a mono or di(Ci-g
25 alkyl)amino(Ci-¢ alkoxy) group, a C3-7 cycloalkyl group, a C3-7
cycloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group or a

2

C3-7 cycloalkyl (Ci-¢ alkoxy) group; and Al, A, R2 and R3 have



acetone, nethanol, a m xed solvent thereof and the Iike can be illustrated.
The reaction tenperature is usually fromO Cto ref [ux tenperature, and
the reaction time is usually from1 h84r 15 to 1 day, varying based on a
used starting material, solvent and reaction tenperature. In case of
conpounds havi ng a hydroxy group, an am no group and/or a carboxy group in
t he above procedures they can be also used in each reaction after

i ntroducin protectlve ro he usual way as occasi on demand. The
prot ect i V& § CER D S 5t (d%% 4 in any subsequent reaction in

t he usual way. The conpounds represented by t he above general fornmula (I)
of the present invention obtained by the above production 25 processes
canbe isq] ated a g purif iedby conventional separation neans such as
fraction FOFEEPyE allization, purification using chromatography, solvent

[ 3 _The f d I'
Gor i vat i ves 1 Gpr BBBRLE a%%lfe%%énacédv%%&ﬁsrarm‘? AR AT FOBRC e BB en

the Biouar s Pre?%%?ie@ SvlgeRibd 5o Egrr*%%e; P R € i tn
mineral aoi grai i Dy ert hoés&ﬁdeareaduohme?rO{q{@%@reg@g&@ Logi ¢ acid,

sul furic “aci oric acid cid a tion

sal ts wi iy qpgan) svacbgﬁel?%fh o {97 phoraciid, el 6sagkd, oL hangsul foni ¢

aci d, nesu Onl c”~ acl uenesu oni € acl propioni c acia, citric

aoid. 10 SHECT isC aGkdunt Ak a,rrhﬁeac'?otfasé'f&ﬁ' On i dhei QUL Y e 264 flam OX81 T

acid, malonic acid, naleic acid, lactic acid, ic acid
tert-butoxide, cesium carbonate or the like in an 1nert solvent.

10 As the solvent used in the condensation reaction, for example,
tetrahydrofuran, N,N-dimethylformamide, dimethylsulfoxide,
acetone, methanol, a mixed solvent thereof and the like can be
illustrated. The reaction temperature is usually from 0°C to
reflux temperature, and the reaction time is usually from 1 hour

15 to 1 day, varying based on a used starting material, solvent
and reaction temperature.

In case of compounds having a hydroxy group, an amino group
and/or a carboxy group in the above procedures, they can be also
used in each reaction after introducing any protective group

20 in the usual way as occasion demand. The protective group can
be optionally removed in any subsequent reaction in the usual
way.

The compounds represented by the above general formula
(I) of the present invention obtained by the above production

25 processescanbeisolatedandpurifiedbyconventional separation
means such as fractional recrystallization, purification using

chromatography, solvent extraction and solid phase extraction.



carbonic acid, glutamc acid, aspartic acid and the like, salts wth
i norgani ¢ bases such as a sodiumsalt, a potassiumsalt and the |ike, and
salts with organic bases such as 15 N83ret hyl - D- gl ucani ne,
N, N - di benzyl etyl enedi am ne, 2-am noet hanol ,
tris(hydroxynet hyl ) am nonet hane, arginine, |lysine and the |ike. The
conpounds represented by the above general fornmula (I) of the present
invention include their solvates with 20 pharmaceutically acceptable
sol vents such #8ewAr&rdahGterRaN6lic GeriNatfiyssd rrerersayed bydéhievati ves
represented by the bove gener al forngga &I) of the present invention and
the prodPays ERBPESE, fokBIEard )t Rd (ESBEESERE 1EFREONCIC@Y P2 - i somer
and trans (E) -isomer, in each conpound havi ng an 25 _unsaturated bond. In
the presERDVEAVERL1BRC E1¢HePhGMAREUS ngSEPEégéﬁpFG}EE.l%ij%e fused
het erocycli c_derivatives represented t he 64 . aboy eral fornmula (I) of
the prosBRESTRRE | GHRAFRITHET PRORrIRA:T HEFAGHE PROAEAGTEE 19 Bitital
i soners, R-|soner d ig—iso r, Jn,each. conpound ggvin an_asynmnetric
carboh aoiT RTTRN AG R SUbAR RETERSTLPTIE RE 1o e O FOBAE 194 e t her 5
of the ogticaL i.Somers .can gguei Io%e%, ang a nixﬁﬁre QI ot h. gg;i a
i soners CEATBECIS02ERTY oy BY! ﬁngr% gy ¥R G oHpsim et t he
above generag forpul a élé of .t he present invention can he, prepared by
i nt roducPhy Heagﬂ)%pr? 8 1?%%5%]5 an!ot%%dDrr Tt oaca%(%/soosﬁfejc 16%r nore
groups seleghed, oM acbydreny, gD A0 AFLAC: JERHP el it i dig A no
group such™asa pyrazolre ring, "a pi perazine
acid, p-toluenesulfonic acid, propionic acid, citric acid,
10 succinic acid, tartaricacid, fumaricacid, butyric acid, oxalic
acid, malonic acid, maleic acid, lactic acid, malic acid,
carbonic acid, glutamic acid, aspartic acid and the 1like, salts
with inorganic bases such as a sodium salt, a potassium salt
and the like, and salts with organic bases such as
15 N-methyl-D-glucamine, N,N’-dibenzyletylenediamine,
2-aminoethanol, tris(hydroxymethyl)aminomethane, arginine,
lysine and the like.
The compounds represented by the above general formula
(I) of the present invention include their‘solvates with
20 pharmaceutically acceptable solvents such as water and ethanol.
Of the fused heterocyclic derivatives represented by the
above general formula (I) of the present invention and the
prodrugs thereof, there are two geometrical isomers,
cis(Z)-isomer and trans(E)-isomer, in each compound having an
25 unsaturated bond. In the present invention, either of the
isomers can be employed.

Of the fused heterocyclic derivatives represented by the



ring or the like of the conmpound represented by the above general formula
(1) using a corresponding reagent to groduce a prodrug such as a halide
conmpound or the like in the usual way%4and then 15 by suitably isolating and
purificating in the usual way as occasion demands. Asa group form ng
aprodrug used in a hydroxy group or an am no group, for exanple, a C2-7
acyl group, a Cl-6 alkoxy (C2-7 acyl) group, a C2-7 al koxycarbonyl (C2-7

acyl) group, a C2- alkoxycarbonylégroup, a C6-10 aryl (C2-7 alkoxycarbonyl)
20 gr oup,abg"él-génél%&xf@é?u‘:laal Kdx Plarthenpne s§dug oEHen iand &if

illustrated., As a group_formng a prodrug ,uysed in a cyclic, amno g oup, for
exanpl e, PZOEFUES,E FraPSupth%F%5?¥§1£WWb£§€ g 1589?§¥gr%ub§°@ﬁfz?

a1 ( oo BoarkEETearBomAT GRBERgs T eRth A1) AR b°”17:2a %t%rhi?)
?ES”?’m S e e R b v G s
cye! ol BRGCaPBRGR kPR HSI A Gl B LeHE N ¢ o Eﬁ%t@%%’i‘ i, The
25L21:53935§|éﬁxﬁgQﬁ%ﬁyeac l% aﬁkggyeﬁﬁbz§lkg thgbﬁgsnszcg ?C;:kgigggrbonyl
T e
group” meals,1GNG 13oQ%e e Zq;%(s%g?% y‘?ﬂé&' b%”?; a‘i»te%fj the above

Cl-6 al koxy group. ‘'The term oxy means 10 a

PPN B L b @ﬁﬁﬁ%@» P K, 18

10 or more groups selected from a hydroxy group, an amino group
and a cyclic amino group such as a pyrazole ring, a piperazine
ring or the like of the compound represented by the above general
formula (I) using a corresponding reagent to produce a prodrug
such as a halide compound or the like in the usual way, and then

15 by suitably isolating and purificating in the usual way as
occasion demands. As agroup forminga prodrug used in a hydroxy
group or an amino group, for example, a Cz-7 acyl group, a Cj-g
alkoxy(C2_7acyl)group,aCQ_7alkoxycarbonyl(C2;7acyl)group,
a Cpo-7 alkoxycarbonyl group, a Cg-10 aryl(Cz-7 alkoxycarbonyl)

20 group, a Ci-g alkoxy(Cz-7 alkoxycarbonyl) group or the like can
be illustrated. As a group forming a prodrug used in a cyclic
amino group, for example, a C2-7 acyl group, a Ci-g alkoxy(Co_7
acyl) group, a Cz-7 alkoxycarbonyl (Cz-7 acyl) group, a Cy-y
alkoxycarbonyl group, a Cg-10 aryl (C2-7 alkoxycarbonyl) group,

25 aCji-galkoxy(Cz2-7alkoxycarbonyl) group, a (C2-7 acyloxy)methyl
group, a 1-(Cz2-7 acyloxy)ethyl group, a (Cz-.7 alkoxycarbonyl) -

oxymethyl group, a 1-[(C2-7 alkoxycarbonyl)oxy]ethyl group, a



group O substituted by the above C2-7 acyl group; the term" (C2-7

al koxycar bonyl ) oxynet hyl group” neans_a hydroxynethyl group O substituted
by the above C2-7 al koxycar bonyl grou‘fﬁ, the term 15 "1- 1 (C2-7

al koxycarbonyl ) oxyl ethyl group” neans a 1-hydroxyethyl group O substituted
by the above C2-7 al koxycarbonyl group; the term"” (C3-7 cycloal kyl)

oxycar bonyl group"” neans a cyclic al koxycarbonyl group having the above

C3-7 cycloalkyl group; the term" (C3-7 cyc| oal kyl) oxycarbonyl 20
oxymet hyI(Cgrbu‘b‘i‘Cﬁ%%%gyja) PR #%YI@?B%%{ FEobtRti futel(b3-7 t he above
(-7 cvesbiiyonsacbanil grose gadaict smpd 1L (el oal ko)
Form ng. SBLISHFBHFHg, W bIGabyt Erody FodvaGa % YaP BBV AR % oup
o heROAPGRy T SUp TAE PSS o 6 et o 2BPVERel Bee LGPV gyt Rosy! oxy
00U, O 15 981 LB APGRLANG R 0UD AR U RISt pl oduced
oroup. The e nebsrscyalie i very LBl ok e R tYe
o OBl U TR S STkl BHYED R BT
oed Net SEORUGL KAl | YOLINE p NPT, by in AR ter gt 2 (1)
SGLTL  ak,the 1303l gBLESt ifife Rerf™ eXEe) LEDE okNhBELYT Vg AGLS¥ el rdf
10 ahydroxymethyl group O-substitutedby the above Cy_-7 acyl group;
the term “1-(Cs-7 acyloxy)ethyl group” means a l-hydroxyethyl
group O-substituted by the above Cy-7 acyl group; the term ™ (Co_7
alkoxycarbonyl)oxymethyl group” means a hydroxymethyl group
O-substituted by the above Cy-7 alkoxycarbonyl group; the term
15 “1-[(Cy-7 alkoxycarbonyl)oxylethyl group” means a
1-hydroxyethyl group O-substituted by the above Cy_7

W

alkoxycarbonyl group; the term “(C3-7 cycloalkyl)oxycarbonyl

group” means a cyclic alkoxycarbonyl group having the above C3_7

A\

cycloalkyl group; the term “(C3-7 cycloalkyl)oxycarbonyl-

20 oxymethyl group” means a hydroxymethyl group O-substituted by
the above (C3-7 cycloalkyl)oxycarbonyl group; and the term
“1-[(C3-7 cycloalkyl)oxycarbonyloxylethyl group” means a
l-hydroxyethyl group O-substituted by the above (C3-7
cycloalkyl)oxycarbonyl group. In addition, as a group forming

25 a prodrug, a glucopyranosyl group or a galactopyranosyl group

can be illustrated. For example, these groups are preferably

introduced into the hydroxy group at the 4 or 6 position of the



SA.T2 at the kidney, and significantly inhibit blood glucose |evel increase
or significantly |ower blood glucose Level. Therefore, a fused heterocyclic
derivative represented by the 15 abot® general formula (1) of the present
invention, a pharmaceutically acceptable salt thereof and a prodrug thereof
is extrenely usef ul as an agent f or the inhibition of postprandi al

hypergl ycem a, the inhibition of advancing into diabetes in a subject with
inpairedgglucose t ol errance and the preve at ment _of acgisease

' 20
2cS0ci at 8 oK SAYREN gL St ARt SHE TarABerBE-PRAKLFRY ¢ UGS &bl o ance
(1GT) . digheli e, SOUPLLEALLONS: C8afceyr PREBORAL Moo eyt PR, GBI OPaL by

ul cer, roangi o yperinsul i nem i"pidem a

hyper choliegterol e g oy per LHILNGRLLIEN s 35,0y By, et abol | sm di sor der

at herosclerosi's, hypértensi on, “congestive edens,

hyperuri cem a, g&‘%ﬁ%&%ﬁehie%%mcy@l% El%'r%%%i&%ssgeﬁe%%%it‘éidt %E)H;:tthtehe smal |

i ntestine and activity at the kidney. Furthernore, conpounds

ates > . . . Fior S Fonpouncs.
B e e R R At S
can be 5 uzed f} ﬁ%@itdhﬂ%i“ﬂ'o&?h%%i@?'ﬂgo%&fi‘%n@n SherAr ssestrauent i on

include an insulin sensitivity enhancer, ucose absorption I1nhibitor, a

bi guani dg, h3RahNEHLID SECEELTON AINMECEFy AS5JikS, éd?ﬁitlirﬁaf){orfr{ég’csm in or

i nsulin anal ogue, a glucagon receptor antagonist, an 1nsulineceptor

ki nase stismdantsbdd belBRPt i vl rdf Pephi dases hbtbpBEDEL O ek idiRERId dy!
peptidase IV inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
gl ycogenrepresented by the above general formula (I) of the present
10 invention can exert an excellent inhibitory activity of SGLT1
at the small intestine or an excellent inhibitory activity of
SGLT2 at the kidney, and significantly inhibit blood glucose
level increase or significantly lower blood glucose level.
Therefore, a fused heterocyclic derivative represented by the
15 above general formula (I) of the present invention, a
pharmaceutically acceptable salt thereof and a prodrug thereof
isextremelyuseful asanagent for theinhibitionof postprandial
hyperglycemia, the inhibition of advancing into diabetes in a
subject with impaired glucose tolerance and the prevention or
20 treatment of a disease associated with hyperglycemia such as
diabetes, impaired glucose tolerance (IGT), diabetic
complications (e.g., retinopathy, neuropathy, nephropathy,
ulcer, macroangiopathy), obesity, hyperinsulinemia,
hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
25 lipid metabolism disorder, atherosclerosis, hypertension,
congestiveheart failure, edema, hyperuricemia, goutor thelike,

which relates to SGLT1 activity at the small intestine and SGLT2



phosphoryl ase inhibitor, a glucose- 6-phosphatase inhibitor, a

fruct ose- bi sphosphatase inhibitor, a ruvat e dehydrogenase inhibitor, a
hepati c gl uconeogenesis inhibitor, D-thiroinsitol, 15 a gl ycogen synthase

ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-|ike peptide-1

anal ogue, a glucagon-like peptide-1 agonist, anylin, an anylin anal ogue, an
anylin agonist, an aldose reductase inhibitor, an advanced glycation
endproduct fo%nagéo nﬂﬁ%h%g a protein kinase Cinhibitor, a 20

y- anlnobqur V¢ dci recept nt agoni st, a sodiun1channe| ant agoni st, a

2 Bt Lo MBSl R gr s L ot

N-acetylated a acr d |pept| ase i nhi

o owh 158 orla%?dféicslggﬁ;“ﬁ%%@ﬁ%@@lmﬁ%oﬁ %%5*’&8%?‘*’&%’?%%59‘1%@#%" =

epi der rrakrgfno%% féﬂﬁwhﬁgcﬁw erve gtalaff eﬁgoar AL l‘:r%.l be | ornol

derivative, uridine roxy - met hylhydant oi n, 61, 68
sul odgxi dgeq d%%%mb%aacqtdndmﬁ bc‘?iecéomﬁéﬁﬁéétdﬁ%he hyclk OxyRL gl ut ar Y|
coenzyne uctase i nhibitor brate, a P3-adrenoceptor agonist, an

acyl - Coeﬂﬁl‘,'irﬁdé af N S5 £ @er%%ﬁlltvrl%@/sgﬁﬁﬁﬁéeknhé lethHosé)%%%Ql tigrt hyroid 5
hor none receptor agonist, a chol esterol absorptlon inhibitor, "a |lipase

i nhi bi t 0§ n KRRk SEOSPMBAl gUdr iHe CEAI %&IM%fe%rre%@rﬁbﬁhaheekbl 4 ¥oL1®
| i poxygenase inhibitor, a carnitine palnitoyltransf erase i(nhibitor, a

squal enejgyRbhase, i i dbidorin o@ 1 03 DER Sintall IJuROPEA Of Bl dh ¢ ¢ IR rghancer, a
nicotinic acid 10 derivative, a bile acid sequestrant, a sodiunm'bile acid
cot ranspghtagohfBithidwinsaleAdlasiptiod kesk se dtianglert ,ps @@ipRkptidyl
10 peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
15 aglycogensynthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose
reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
20 y-aminobutyric acia receptor antagonist, a sodium channel
antagonist, a transcript factor NF-«xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-a-linked-acid-
dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor (PDGF), a platelet-derived
25 growthfactor (PDGF) analogue (e.g., PDGF-AA, PDGF-BB, PDGF-AB),
epidermal growth factor (EGF), nerve growth factor, a carnitine

derivative, uridine, 5-hydroxy-l-methylhydantoin, EGB-761,



i nhibitor, an appetite suppressant, an angi otensin-converting enzyne
inhibitor, a neutral endopeptidase inhibitor, an angiotensin Il receptor
ant agoni st, an endothelin-converting‘¥§ enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist, a vasodilating
anti hypertensive agent, a synpathetic bl ocking agent, a centrally acting
anti hypertensive agent, an a2- adrenoceptor agonist, an antiplatelets agent,
a uric acid synthesis nhlbl Yfﬁ@ O uricosu ent and urinary

al kal i ni 2&ROCLAMELeeSY °%§§% coﬁBdUH@- kﬁ%@@ﬁﬁﬁﬁﬁ$éﬁﬁvon in
nbi nat th th d t
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preparation or sepa ateg gre arations 25 in way of _the sanme or different

adm ni st faPFéher o6t 83-2HES"G ﬁPF?Et?ﬁ?PbﬁtataﬁlFF@?eﬁPeﬂégﬁﬁe |ntervals as
ted f _th dif f t t
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[ th b d bot B . I
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5 The conppunds Qf_.t.he .pres v%ﬁkgogrgﬁgy ai,n nor e advan ageous

effects fh era%%lltnlhvlé)lé}of éc sm‘lcn H r éve ld? E? %%%%Prg fe above
di seases. Hﬂgggggkng SHIF%?&§ehQseCQHR&B§EI% cgr%h% gove one or nore
adm e

drugs. n tion dose can ecreased Tn conparison with 10

d”‘”'StEQ%hQEogigﬁéhg%% Q%B%ﬁﬂ;ﬁ¥%of"a B3 LLRL S5 06 nnG R, strated

drugs ca e av decrine
a low-density lipoprotein receptor enhancer, a nicotinic acid

10 derivative, a bile acid sequestrant, a sodium/bile acid
cotransporter inhibitor, a cholesterol ester transfer protein
inhibitor, an appetite suppressant, an angiotensin-~converting
enzyme inhibitor, a neutral endopeptidase inhibitor, an
angiotensin II receptor antagonist, an endothelin-converting

15 enzyme inhibitor, an endothelin receptor antagonist, a diuretic
agent, a calcium antagonist, a vasodilating antihypertensive
agent, a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

20 uricosuric agent and a urinary alkalinizer.

In case of uses of the compound of the present invention
in combination with the above one or more drugs, the present
invention includes either dosage forms of simultaneous
administrationasasinglepreparationor separatedpreparations

25 in way of the same or different administration route, and
administration at different dosage intervals as separated

preparations inwayof the same ordifferent administration route.



Concrete conpounds as the drugs used for conbination and preferable

di seases to be treated are exenplified as follows. However, the present
invention is not linmited thereto, and®® he 15 concrete conmpounds i ncl ude
their free conpounds, and their or other pharmaceutically acceptable salts.
As insulin sensitivity enhancers, peroxisonme proliferator-activated

recept or-yagoni sts such as troglitazone, pioglitazone hydrochl oride,
rosiglitazope 20 nmal eate, sodi,umdarglitazone, G -262570, isaglitazone,

L& 190648 BRErBISGL FerT) ORI T A6n cRP549] NIk h: FOBRIIGSL the
ciglitazone, sodiumenglitazqgne and N P-221  per.oxiso

brol 1 o BEBPSRE: HUAPBH PRCARROrRE, SRIORF <P (Eh SR N P A9=286: 170744,
peroxisoge &roliferator-aetivated 25 rec pncnéé§¥%%/(err a onist%.such as
GV 4095445 TRRP2597, SKREES 2T CRISE b2, AR -8 2 SH- A1 S5 6% -A58 %And

DRF- MDX8 %gtiggidnx recgggga agg %%ts such as ALRT-268, AG\ 4204, MX-6054,
70 AGN-E@ 62, £&M 66757 and “6exa St'€re, and other insulin sensitivity

SIeEse it LA PR R At 0
T B g A e

di abet es oy ! RRALERA! Ueoshel abetanag.odiateLie, AR GRSy 2ReST Y.

CCYor.
hyperlnsuflnenla, I'dem a, erchol esterol

hypertri gb%ﬁgﬁb@?gbagﬁkhpitﬂ@%%%i .%H‘eé%rf'h%%d%&u%rs.at AgLgscLgLosis, and

nor e Pre e!’a . abet es, I npal red gl ucose tol"erance or
hyperi nsyh,RaRL@ rBeG3HSBoRE can be decreased in comparison with

10 administration of either drug alone, or adverse effects of
coadministrated drugs can be avoided or declined.

Concrete compounds as the drugs used for combination aﬁd
preferable diseases to be treated are exemplified as follows.
However, the present invention is not limited thereto, and the

15 concrete compounds include their free compounds, and their or
other pharmaceutically acceptable salts.

As insulin sensitivity enhancers, peroxisome
proliferator-activated receptor-yagonists such as
troglitazone, pioglitazone hydrochloride, rosiglitazone

20 maleate, sodium darglitazone, GI-262570, isaglitazone,
LG-100641, NC-2100, T-174, DRF-2189, CLX-0921, CS-011, GW-1929,
ciglitazone, sodium englitazone and NIP-221, peroxisome
proliferator-activated receptor-a agonists such as GW-9578 and
BM-170744, peroxisome proliferator-activated

25 receptor-a/yagonists such as GW-409544, KRP-297, NN-622,
CLX-0940, LR-90, SB-219994, DRF-4158 and DRF-MDX8, retinoid X

receptor agonists such as ALRT-268, AGN-4204, MX-6054,



i nprovi ng the di sturbance of insulin signal transduction in peripheral
ti ssues and enhanci ng gl ucose upt ake %Qto the tissues fromthe bl ood,

| eading to | owering of blood gl ucose vel. 15 As glucose absorption

i nhibitors, for exanple, a-glucosidase inhibitors such as acarbose,
vogl i bose, mglitol, CKD 711, emglitate, MDL-25, 637, cam glibose and
MDL- 73, 945, a-anylase inhibitors such as AZM 127, SG.T1 inhibitors

descri be [ hl ets .of.-lnt er nati onal .Publicati on,Nas.. \WWQ2/ 098893, 20
03604, L5553 9ARTAL | T 1900 7ol ShAnbedATorkh ) B3 3R SEorBSOn ™ i nhi bi tor s

are ”$Ed BREE%&%Qk .%&%ggk%ﬁﬁg%%bhig@a&%ﬁﬁi&%%%OS%NOL%%%%ggﬁggyaj detic

conpl i catirons, “obesi t érinsul’i neni a, and nore pre r

mair edcaluqese Lalanancehenause ehd b, kg e Sag)ofniest | nal

enzymati C i géstion of t'es contdi nedin fo i nhi biting

del ayi b t [ . ' .des,
o coetevsuspiecthescpLion sl s e Mecrs e

phenf or min, orfi n~hydrodhlori 71 et e’or the like

are 13| ughtalad. azBauantdes 3 dusag RAlRLAb L M- GAales, d mai red

gl ucose erance, abet’i ¢ “conpl’i cati ons orhyperinsul inema, andnore

prefer abli?[l{u%'i:rgit@a‘?t eﬁnahﬂfpﬁis'éﬁ‘é{i?'i%ﬁiﬂ%ﬁeyﬁﬂr?&@f@grgﬁséfi%%@é lj nem a

because o owering bl ood glucose | eve Inhibitory e ts on hepatic

gl uconeoggnesgii 3pe2ese! SrALEINGd ilLols 013031 ¢igheeqlysis in tissues or
inmproving effects on insulin resistance in peripheral tissues. As insulin

secreti ogoaRnaraen$nst, Olbeiamyde nyE@ 16 hlsanphepad, dey fed1aZAMed8.a,
acet ohexam de, gl ycl opyram de, gyyburlde (glibenclamde), gliclazide,
1-butyl - ypRtafbll¥lsterolemia, hypertriglyceridemia, lipid metabolism
10 disorder or atherosclerosis, and more preferably for diabetes,
impaired glucose tolerance or hyperinsulinemia because of
improving the disturbance of insulin signal transduction in
peripheral tissues and enhancing glucose uptake into the tissues
from the blood, leading to lowering of blood glucose level.
15 As>glucose absorption inhibitors, for example,
a-glucosidase inhibitors such as acarbose, voglibose, miglitol,
CKD-711, emiglitate, MDL-25,637, camiglibose and MDL-73, 945,
a-amylase inhibitorssuchasAZM-127, SGLT1 inhibitorsdescribed
in pamphlets of International Publication Nos. W002/098893,
20 WO02004/014932 andthe likeareillustrated. Glucose absorption
inhibitors are used preferably for diabetes, impaired glucose
tolerance, diabetic complications, obesity or
hyperinsulinemia, and more preferably for impaired glucose
tolerance because of inhibiting the gastrointestinal enzymatic
25 digestion of carbohydrates contained in foods, and inhibiting
or delaying the absorption of glucose into the body.

As biguanides, phenformin, buformin hydrochloride,



urea, carbutam de, glibornuride, glipizide, gliquidone, glisoxepide,

gl ybut hi azol, gl ybuzol e, glyhexanide,7fodiun1 gl ym di ne, gl ypi nam de,
phenbut am de, tol cyclam de, 15 glinepiride, nateglinide, mtiglinide calcium
hydrate, repaglinide or the like are illustrated. In addition, the insulin
secretion enhancers include glucokinase activators such asRO 28-1675.
Insulin secretion enhancers are used preferably for diabetes, inpaired

gl ucose talerange (B{quio%l?@oir(id%o oTOMRl §34dc0nSe apqlu@%%t%ef erably for

di abetes or inpaire gl ucose tol erance because o ower i ng bl ood gl ucose

| evel Dby p;aGhinAg%ic@NaPaNes &t £@:6811l\s raRdq EABAPEL NG dhes H i Y1k s3Rer eti on.
As SGLT2 inhibitors, T-1095 and conpounds described in Japanese patent

publ i cat ikens Nage , Hei K& 23/ 088 @Eéa@@@és%&%i riredu Pk 14 CERa Al
Publ i cations Nos. W01/ 16147, W01/ 27128, 1/68660, WO01/74834,

W01/ 748?%%@%%/1%8%% MBR24366023 1p MRRY 441285233563 04003/ 000712,
W03/ 020737 and the like 72 are illustrated. SGAT2 inhibitors are used

pr ef es abhypken nsdi1abRhes, Pedaaisked rl14aeye ngohbebarc &1 udicaketlicirel by
conplications, obesity or hyperinsulinema, and nore preferably for

di abet es jnhiigp@or§d cFlifeeca@se oho Ih%gar&q%, gaheshlk geh Ry RET iakdlidiemiagecause 5
of lowering blood glucose |evel by inhibiting the reabsorption of glucose

at the KiedFeyts @ @piadilobtidhyl geo PgsiHswl ¢ Ns Olie & RIULhPr SMah § @EactBINMEN
insulin, animl- derived insulin, human or ani mal -derived insulin anal ogues
or the binkenaf@ inl Iresticabede Theperppepatadt itassuarse used 10 preferably for

di abetes, inpaired glucose tolerance or diabetic conplications, and nore
preferably foradi dbeti@dinoseicarpaiibadenhancers, tolbutamide,

10 chlorpropamide, tolazamide, acetohexamide, glyclopyramide,
glyburide (glibenclamide), gliclazide, l-butyl-3-metanilyl-
urea, carbutamide, glibornuride, glipizide, gliquidone,
glisoxepide, glybuthiazol, glybuzole, glyhexamide, sodium
glymidine, glypinamide, phenbutamide, tolcyclamide,

15 glimepiride, nateglinide, mitiglinide calcium hydrate,
repaglinide or the like are illustrated. In addition, the
insulin secretionenhancers include glucokinase activators such
as RO-28-1675. Insulinsecretionenhancersareusedpreferably
for diabetes, impaired glucose tolerance or diabetic

20 complications, and more preferably for diabetes or impaired
glucose tolerance because of lowering blood glucose level by
actingonpancreaticf-cellsandenhancingthe insulinsecretion.

As SGLT2 inhibitors, T-1095 and compounds described in
Japanese patent publications Nos. Heil0-237089and 2001-288178,

25 and International Publications Nos. W001/16147, WO001/27128,

WO01/68660, W001/74834, WO01/74835, WO02/28872, W0O02/36602,

W002/44192, WO02/53573, WO03/000712, WO03/020737 and the like



gl ucose tol erance. As glucagon receptor antagonists, BAY-27-9955,

NNC- 92-1687 or the like are illustrated; as insulin receptor 15 kinase
stimulants, TER 17411, L-783281, KRX-643 or the like are illustrated; as
tripeptidyl peptidase Il inhibitors, UCL-1397 or the like are illustrated,
as di peptidyl peptidase IV inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the
like are illustrated; as protein tyrosine phosphatase 1B inhibitors, 20
PTP- 112, OC-86839, PNU- 177496 or.the |ike are illustrated; a | ycogen
phospior #F8sa HAEBACERS,  RREFS0I EpL 4882 GREsrusha Prrietaphy PPliot rat ed:
as fructqse:-bi sphosphat ase i.nhi bitor R- 132917 or.the like are

11 Ust 1 afePoEE oy PIRAT ESRAHHGGe haLEmaP AT BT 1St L ASETPRAS A OPfa | i ke are
illustrated; .as hepatic . 25 gl ucaneogenesi s inhibitors, FR 225659 or the

[ ke ar oOPFRAGY o BAD A0 A REd JHAY BT CARGLYutiet TEPERATY 4.
CJC-1131.0r _the Ihke are iglgstéate%;saz q#yﬁagonTIiki.gegti e 73 1

agoni st s TTRIMF £98 LUSRSE EYHST 3P CT h&OFPRE Yare Y PREIL PP AL LB AR RS CANSShy I i n,
anyl i n anal pques. or | i n,agani st s ramintide. acetate or the.l ike are
1T ust r abedt Neensd et Ba83sct &re DRATMAI ALE  plS cBrB s ioryi nai tol
gl ycogen synthase 5 kinase-3 inhjbitors and glucagon-|ike peptide-1 are used
preferabP? QEPCBFSbQFe§%ei#ﬁgPFg&;éVﬁ38§E’ 6%5?%%%@, di abetic conplications

or hyperinsuli§?3%§$uff%J%?&%S%ﬁquéﬁ?g¥g?8gécgéﬁ%ﬁnfﬁ% riﬁ'n%ﬁi%% Gglucose

tol erance. As ere ase 1 nhi a ganvlenat e,
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| DD- 598, arestat, sorbinil, ponalrestat,
the like are illustrated. These preparations are used

10 preferably for diabetes, impaired glucose tolerance or diabetic
complications, and more preferably for diabetes or impaired
glucose tolerance.

As glucagon receptor antagonists, BAY-27-9955,
NNC-92-1687 or the like are illustrated; as insulin receptor

15 kinase stimulants, TER-17411, L-783281, KRX-613 or the like are
illustrated; as tripeptidyl peptidase II inhibitors, UCL-1397
or the like are illustrated; as dipeptidyl peptidase IV
inhibitors, NVP-DPP728A, TSL-225, P-32/98 or the like are
illustrated; as protein tyrosine phosphatase 1B inhibitors,

20 PTP-112, OC—-86839, PNU—177496 or the like are illustrated; as
glycogen phosphorylase inhibitors, NN-4201, CP-368296 or the
like are illustrated; as fructose-bisphosphatase inhibitors,
R-132917 or the 1like are illustrated; as pyruvate dehydrogenase
inhibitors, AZD-7545 or the like are illustrated; as hepatic

25 gluconeogenesis inhibitors, FR-225659 or the like are
illustrated; as glucagon-like peptide-1 analogues, exendin-4,

CJC-1131 or the like are illustrated; as glucagon-like peptide



risarestat, zenarestat, mnalrestat, methosorbinil, AL-1567, imrestat,

M 16209, TAT, AD 5467, zopolrestat, AS-3201, NzZ-314, SG 210, JTT-811,

| i ndol restat or the Ilke are |IIustrdF%d 15 Al dose reductase inhibitors are
preferably used for diabetic conplications because of inhibiting al dose
reductase and |owering excessive intracellular accunulation of sorbitol in
accel erated pol yol pathway which are in continuous hyperglycenic condition
in the tissues in diabetic conp ons,. 20 As advanced cation

endpr odut I Het i BN &ﬁ.‘lb.%riig&%ﬂrdwsrﬁw AEPR: DOt : tedoaed ALT- 711,

d hl d he |ik .l ustr at, Ad | t
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o iﬁ%iﬁﬁsg'  BPaPEraRR: AOSooLiGEBR0r Ly RenPEh ﬁééééﬁé”élg%%é'?ﬂs pecause
conti nuo ﬁFS %ﬁger%ly%ﬁrgbcet%ongﬁngggtrﬁg (?i@ggé esco]]As I&gb%te)él‘l c acid

r ecept or topl rana g are | rdt *Sodi um
S?Z””?I|us%§9?95§3§28t?Sﬁékﬁgkgﬁs L3heREsRpefid nd ?%3?9?%5 ZPENoESh 10 or the

i ke arediéb&ﬁ%%aBﬁdlmgalka'QlHEBQé'QGESrEHEbb'torS tirilazad nesylate or

the like are 1ITustrat
As aldose reductase inhibitors, ascorbyl gamolenate,

10 tolrestat, epalrestat, ADN-138, BAL-ARI8, ZD~-5522, ADN-311,
GP-1447, IDD-598, fidarestat, sorbinil, ponalrestat,
risarestat, zenarestat, minalrestat, methosorbinil, AL-1567,
imirestat, M-16209, TAT, AD-5467, zopolrestat, AS-3201, NZ-314,
SG-210, JTT-811, lindolrestat or the like are illustrated.

15 Aldose reductase inhibitors are preferably used for diabetic
complications because of inhibiting aldose reductase and
lowering excessive intracellular accumulation of sorbitol in
acceleratedpolyolpathwaywhichareincontinuoushyperglycemic
condition in the tissues in diabetic complications.

20 As advanced glycation endproducts formation inhibitors,
pyridoxamine, OPB-91385, ALT-946, ALT-711, pimagedine
hydrochloride or the like are illustrated. Advanced glycation
endproducts formation inhibitors are preferably used for
diabetic complications because of inhibiting formation of

25 advanced glycation endproducts which are accelerated in
continuous hyperglycemic condition in diabetes and declining

of cellular damage.



N-acetyl ated-(err)-1inked-acid-di peptidase inhibitors, GPI-5693 or the |ike

are illustrated; and as carnitine derjivatives, carnitine, |evacecarnine
hydrochl ori de, | evocarnitine chloridé?415 | evocarnitine, ST-261 or the |like
are illustrated. These drugs, insulin-like growh factor-I, platelet

-derived growh factor, platelet derived growh factor anal ogues, epidernal
gromh factor, nerve gromﬂh factor uridine, 5- hydr oxy- | - net hyl - hydant oi n,
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illustrated. r OXyime hyI ghutaryl coe tase |n ors are used

preferably Eﬁé Mgergkgl sz'mgtrgwstcggl gah%&' e%ﬁnelhm%;&hqls%%e“ dem a,

| i pid metabolismdisorder or atherosclerosis, nore preferably for

hyperli phdem atiAQ H¥8§6€HP&§§88VObﬁahébQEe?Ehér8§CESEO§h§eb§9éuse of
| onering bl ood chol esterol I evel by i nhibiting hydroxynethyl gl utaryl

illustrated; as transcrit factor NF-«xB inhibitors, dexlipotam
10 or the like are illustrated; as lipid peroxidase inhibitors,
tirilazad mesylate or the like are illustrated; as
N-~acetylated-a-linked-acid-dipeptidase inhibitors, GPI-5693
or the like are illustrated; and as carnitine derivatives,
carnitine, levacecarninehydrochloride, levocarnitinechloride,
15 levocarnitine, ST-26l or thelike areillustrated. Thesedrugs,
insulin-like growth factor-I, platelet-derived growth factor,
"platelet derived growth factor analogues, epidermal growth
factor, nerve growth factor, uridine, 5-hydroxy-l-methyl-
hydantoin, EGB-761, bimoclomol, sulodexide and Y-128 are
20 preferably used for diabetic complications.

As antidiarrhoics or cathartics, polycarbophil calcium,
albumintannate,bismuthsubnitrateorthélikeareillustrated.
These drugs are preferably used for diarrhea, constipation or
the like accompanying diabetes or the like.

25 As hydroxymethylglutaryl coenzyme A reductase inhibitors,
sodium cerivastatin, sodium pravastatin, lovastatin,

simvastatin, sodium fluvastatin, atorvastatin calciumhydrate,



coenzynme A reductase. As fibrates, bezafibrate, beclobrate,
ciprofibrate, clinofibrate, clofibrates alum numclofibrate,
acid, etofibrate, fenofibrate, genfibrozil, nicof ibrate, p

bi ni fibrate,
15 clofibric
rif ibrate,

ronif ibrate, sinf ibrate, theof ibrate, AHL-157 or the |like are

illustrated. Fibrates are used preferably for hyperinsuline

m a

hyperlipidem a, hypercholesterolema, hype rtr igl yceridem a, lipid

met abol i $-40 3diss WEer3 600 athepsol pBRBSIAT.6, ands 6972 62 prebakah

IpMH-0965,

hyper|i pi dem a, hypertriglyceridem a or at her oscl erosi s because of

acti vati gg2hepgat,i aayi-pepReIBe BAY-PAsQ 98N] eahaneim@i thatalst aading oxi dati on,

| eading to lowering of blood triglyceride Ilevel. 25 As P3-adrenocept or
agoni st s caBRiua84t68uvaBta86 h]l AcolkElol9dt5 7 dalPa2@ 4% i nBMacl%44dd.e ,BRL- 37344,
CP- 331679, CP-114271, L-750355, BMs-187413, SR-59062A, BMs-210285, 76

LY- 377604evadRa@34h2 3 i JAaAGG), B8 2266421 , BMT124 95BRIg13mk3stathR, 149175,

BRL- 26830A, CL-316243, AJ-9677, GWM427353, N-5984, GWM 2696,

YML78 or the

| i ke @r e carvastatied. BMP3-2y&hooeptrastatgopirdthe hi ke axed ldneftaratdd). f or

obesity, hyperinsulinem a, 5 hyperlipidem a, hyperchol estero

| em a,

hypertri glygeexyderthy 1grl u tliryildc oeh ayod Rsrediisoa sled,nhdmd trorseapeefsadabl y f or
obesity or hyperinsulinem a because of stimulating P3-adrenoceptor in

adi pose pirsfecabiy doramyipeg ltivd deatity ayipe rokiod aisiten,o leaddi,
of energy expenditure. 10 As acyl-coenzyne A chol esterol acy
i nhi bi t ohypeNTEigiycemicerdn, PDHpid2g@tapolhep- Bigorder348?2,

ng to induction
| transferase

atherosclerosis, and more preferably for hyperlipidemia,

10
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20

25

hypercholesterolemia or atherosclerosis because of lowering
blood cholesterol level by inhibiting hydroxymethylglutaryl
coenzyme A reductase.

As fibrates, bezafibrate, beclobrate, binifibrate,
ciprofibrate, clinofibrate, clofibrate, aluminum clofibrate,
clofibric acid, etofibrate, fenofibrate, gemfibrozil,
nicofibrate, pirifibrate, ronifibrate, simfibrate, theofibrate,
AHL-157 or the like are illustrated. Fibrates are used
preferably for hyperinsulinemia, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
disorder or atherosclerosis, and more preferably for
hyperlipidemia, hypertriglyceridemia or atherosclerosis
because of activating hepatic lipoprotein lipase and enhancing
fatty acid oxidation, leading to lowering of blood triglyceride
level.

As B3-adrenoceptor agonists, BRL-28410, SR-58611A,
ICI-198157, ZD-2079, BMS-194449, BRL—37344, CP-331679,

Ccp-114271, L-750355, BMS-187413, SR-59062A, BMS-210285,



U- 76807, RP-70676, P-06139, CP-113818, RP-73163, FR-129169, FY-038,

EAB- 309, KY-455, LS-3115, FR-145237, 2591, J-104127, R-755, FCE-28654,
YI C- C8-434, avasimbe, C-976, RP-64477, 15 F-1394, el daci m be, CS-505,

CL- 283546, YM 17E, |ecim bide, 447C88, YM 750, E-5324, KW 3033, HL-004, ef
lucimbe or the like are illustrated. Acyl-coenzynme A chol esterol
acyltransferase inhibitors are used preferably for hyperlipidem a, hyper-

chol est ef ol ety 8p 4 N0 3 4l rceny dem 2o Osl-bpisd spet gbel | $MeR0 _disgarder, and
nore preferably for hyperllpldenla or hyper- chol’est erol eni a because of

I 'overi ngrhl 0991 ¢hol st €7 o8 3d 2y &Y 6214131 Rt 6697 A= £OETZYR-A96R0DI est er ol
acyl transf erase. As t hyroid hor none receptor agonlsts sodlun1llothyron|ne

sodi um | gyobByEoxiMey s KBr264d DLkt haerélm@gtera&éalstr LadiredScepRor

chol esterol ~absorption inhibitors, ezetim be, 1 or the like are
illustrahgdniassl a@asaseahpbetaﬁ:ablgr Fbst abesﬁ‘t’y,%gperéz%l%emﬁiap 103004
or the like are illustrated; as carnitine 77 palmtoyltransferase

i nhi I3 t ORgpe el OPDAERNIAL Hylpee ldhka ete r dlldmist, rayesl: t A5 Sgdar efen sy Birhase
i nhibitors, SDZ-268-198, BM5-188494, A-87049, RPR-101821, ZD- 9720,

RPR- 107393p i ERn7B56] i sl A dbd e, talmel hbke preféthbsyradedbeas vy oetinic
acid 5 derivatives, nicotinic acid, nicotinam de, niconpl, niceritrol

aci pi moxhypeeonsnliheftat bechiuke afestlimhushtahgdpsasdbehécastér in
sequestrants, colestyram ne, colestilan, col esevelam hydrochloride,
GT- 102- 2Z2@8iposéhei 4 ke aamdeenhbnsingttdds fastysadi dmisbidae jawi,d leatidagsport er
inhibitors, 264W4, S-8921, 10 SD-5613 or the like are illustrated; and as
chol est etol irduetionr afistserpgyoeapangdhahibet ors, PNU- 107368E, SC- 795,
JTT-E$51 As acyl-coenzyme A cholesterol acyltransferase
inhibitors, NTE-122, MCC-147, PD-132301-2, DUP-129, U-73482,
U-76807, RP-70676, P-06139, CP-113818, RP-73163, FR-129169,
FY-038, EAB-309, KY-455, LS-3115, FR-145237, T-2591, J-104127,
R-755, FCE-28654, YIC-C8-434, avasimibe, CI-976, RP-64477,
15 F-1394, eldacimibe, CS-505, CL-283546, YM-17E, lecimibide,
447C88, YM-750, E-5324, KW-3033, HL-004, eflucimibe or the like
are illustrated. Acyl-coenzyme A cholesterol acyltransferase
inhibitors are used preferably for hyperlipidemia, hyper-
cholesterolemia, hypertriglyceridemia or lipid metabolism
20 disorder, and more preferably for hyperlipidemia or hyper-
cholesterolemia because of lowering blood cholesterol level by
inhibiting acyl-coenzyme A cholesterol acyltransferase.
As thyroid hormone receptor agonists, sodiumliothyronine,
sodium levothyroxine, KB-2611 or the like are illustrated; as
25 cholesterol absorption inhibitors, ezetimibe, SCH-48461 or the

like are illustrated; as lipase inhibitors, orlistat, ATL-962,

AZM-131, RED-103004 or the like are illustrated; as carnitine



CP-529414 or the like are illustrated. These drugs, probcol, m crosonal
trigylceride transfer protein inhibitgrs, |ipoxygenase inhibitors and

| ow-density |ipoprotein receptor 15 enhancers are preferably used f
hyperli pi demi a, hyperchol esterol em a, hypertriglyceridema or

| i pi dnmet abol i sm disorder. As appetite suppressants, nonoam ne reupt
inhibitors, serotonin reuptake inhibitors, serotonin releasing stinulants,

20 serot gnif; e shas€esReEl ahhybPER2E, 2g0Bhsks) ornehadi¢nal Lpe reupt ake
i nhi bitors, noradrenaline releasing stimulants, (err)1-adrenoceptor

agoni st s; 1 PRsads€89¢eRk05qa8PBhEt SynHRR3ET NRhiBYEBLSt Sspganagbipngi d recept or

ant agoni sts, y-am nobutyric acid teceptor antagonists, H3-histam ne

or

ake

ant agoni si1§-188 o 5! indigm@49,28Pkepi®21) eption 2Nk LYUEST 39 BPERR217EEEPT OF

agoni sts, nelanocortin receptor agonists (especially, MZ3-R agonists, MA4-R
agoni st stax-§e6ryrnehanveykeasti Ml akt pgtbas "aBenie6€ahne- andd78
anphet am ne-regul ated transcri pt, nmahogany protein, enterostatin agonists,

cal cig ongari¢at €véoNini-@Rfierieh i @€fnipertinda degibesdmc 1 Chekeeysteki ni n

agoni sts (especially CCK-A agonists),

corticotropi n-rel easi ng hornone,

corticot aeppimo®, el emsdigi heirmene kiled eguesllasttheell ops yinel aasdng

hor nobne

agoni sts, urocortin, somatostatin, somatostatin anal ogues,

somat ost aégieseeePpt ) agLBEBYSamphé i talgsadeay| atelesevelam

cycl a8e-

activatingpeptide, bra in-de rived neurotrophic factor, ci

neur ot r ophdeothtdvidet hgTol 0DpRA9r eketienyiker avaeillGsnedt etienasn,
sauvagi ne, neuropeptide Y antagoni sts, opioid peptide antagonists,
ant agoni sbdiumgbahenacid cotransporter inhibitors, 264W94, S-8921,

10
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SD-5613 or the like are illustrated; and as cholesterol ester
transfer protein inhibitors, PNU-107368E, SC-795, JTT-705,
CP-529414 or the like are illustrated. These drugs, probcol,
microsomal trigylceride transfer protein inhibitors,
lipoxygenase inhibitors and low-density lipoprotein receptor
enhancers are‘preferably used for hyperlipidemia,
hypercholesterolemia,hypertriglyceridemiaorlipidﬁetabolism
disorder. |

As appetite suppressants, monoamine reuptake inhibitors,
serotonin reuptake inhibitors, serotonin releasing stimulants,
serotonin agonists (especially 5HTyc-agonists), noradrenaline
reuptake inhibitors, noradrenaline releasing stimulants,
o1-adrenoceptor agonists, f2-adrenoceptor agonists, dopamine
agonists, cannabinoidreceptorantagonists, y-aminobutyricacid
receptor antégonists, Hi-histamine antagonists, L-histidine,
leptin, leptin analogues, leptin receptor agonists,
melanocortin receptor agonists (especially, MC3-R agonists,

MC4-R agonists), a-melanocyte stimulating hormone, cocaine-and

iary

gal ani n



concentrating hornone receptor antagonists, agouti-related protein
inhibitors and orexin receptor antagayy sts are illustrated. Concretely, as
nonoam ne reuptake inhibitors, 15 mazindol or the like are illustrated; as
serotonin reuptake inhibitors, dexfenfluram ne hydrochloride, fenfluram ne,
si butram ne hydrochl oride, fluvoxam ne nmaleate, sertraline hydrochloride or
the like are illustrated; as serotonin agonists, inotriptan,

(+)-norfg L AE-QLghigtbbkerghectt bHst hah8Hang0p@stBghadrenal i ne

r eupt ake ﬁ%h?ggﬁ%rs,_%gpropion,rfwvgggé59 or 9ﬁ8§IPEe are'illystrated; as
nor adr enghi BeoLeheasi BYoRL LAYl aBhSei tbRLAPT AL cYMA9R-genkhechibkeqare
illustrated; as 02-adrénoceptor agonists, anphetam ne, dextroanphetam ne,

phent er nj, a8+t 1 BENZRNRL S e ch¥atk BeliarhnggoRisrdi edgazi NeLy cER-a _
phennetrazi ne, diethyl propi on, phenyl propandol am ne, clobenzorex or the |ike

are ill U§§'6ﬁi§€'sf ascdeparbRecpdARk8l 8asikR R3OmoHapr e¥krRicBEeBRRALPt i NE

mesylate or the [ike are 79 1llustrated; as cannabi noi d recept or o
ant agpni s¢ Sea ki AGNEOARGNe Und ydd e e iiddtulgidt-adl «3% iYrg@ RbRabukyri ¢ aci d
receptor antagonists, topiramate or the like are illustrated; as

H3- hi st agy;pR1i80ER0ARbELEL 1 5] - d3R4teEthben i kemateskhkigt bak@dguesas | eptin,
| eptin anal ogues or leptin receptor agonists, LY-355101 or the like are

il lustratedatasteboheeystpkoni Agoagsnsst pitaspaeyabhlgnGCKktA agoni sts)
SR-146131, SSR-125180, BP-3.200, A-71623, FPL-15849, G -248573, GW 7178,
G - 18177&ycl &¥¢#8b4i vAt 1h3d P paridehdddike durei vdd nstirat edphhndasmeur, opept i de
10 Y antagoni sts, SR-120819-A, PD-160170, NGD 95-1, BIBP-3226, 1229-U 91,
CGP- 7168311 BB 38040t EPpB1t966cOdy, JEh b8t doplint-heleasing hormone,

10 neurotensin, sauvagine, neuropeptide Y antagonists, opioid
peptide antagonists, galanin antagonists, melanin-
concentrating hormone receptor antagonists, agouti-related
protein inhibitors and orexin receptor antagonists are
illustrated. Concretely, as monoamine reuptake inhibitors,

15 mazindol or the like are illustrated; as serotonin reuptake
inhibitors, dexfenfluramine hydrochloride, fenfluramine,
sibutramine hydrochloride, fluvoxamine maleate, sertraline
hydrochloride or the likeareillustrated; as serotoninagonists,
inotriptan, (+)-norfenfluramine or the like are illustrated;

20 as noradrenaline reuptake inhibitors, bupropion, GW-320659 or
thelikeareillustrated; asnoradrenalinereleasingstimulants,
rolipram, YM-992 or the like are illustrated; as fr-adrenoceptor
agonists, amphetamine, dextroamphetamine, phentermine,
benzphetamine, methamphetamine, phendimetrazine,

25 phenmetrazine, diethylpropion, phenylpropanolamine,

clobenzorex or the like are illustrated; as dopamine agonists,

ER-230, doprexin, bromocriptine mesylate or the like are



like are illustrated. Appetite suppressants are used preferably for
di abetes, inpaired glucose tol erance,-gli abetic conplications, obesity,
hyper|i pi dem a, hyperchol esterol em a, 15 hypertriglyceridema, lipid
met abol i sm di sorder, atherosclerosis, hypertension, congestive heart
failure, edema, hyperuricem a or gout, and nore preferably for obesity
because of stimulating or inhibiting the activities of intracerebral

nmonoam neg) QL+ PLeagt i ¥8 PEMdESoid {RUPRr %BQ%bbhﬁs&%guE@ﬁ%h&bggtSySt6”1
and suppressing the appetite, leading to reduction of energy intake. As

angi ot e_”?k NEGONYEEL | Dle SNZHIB: +00d DI LY ghaﬁ_aLHto‘BWt'y]r’lc %%@L'da%!ceg%'o%at e

al acepri del apri | hydrochloride, ram l'isirnopril, 1 mda

hydrochl gnt dgonbstazepbpl ramdeacBlothde] i k@Saeer 9napkikafeAPhydr at e,
cilazapril, sodiumfosinopril, perindopril erbumne, calciumnoveltipri

qui naprij, by 5 O EhE iRy oS TAPEITL 2BYAr O hbhar i dpe atmqaars't&ated
hydrochlorlde 80 trandol april, calcium zofenopril, noexipril

hydrachl gsi deptinpnieppihl apalbbeeki ke aéptLhIU§bépt@d agonists,
Angi ot ensi n-converting enzynme inhibitors are preferably used for diabetic

conpl i catyeBs5101 bypehtebhskenark A3lnevkaskdendepepbildagetbRiihbhht ors,
omapatrilat, MDL-100240, fasidotril, sanpatrilat, GN660511X, m xanpril,

SA- 7060, afoAD80s G3p866al egatitk+A lagemitdtes )l ,i le®-anes1idl,ussrated180Neut r al
endopeptidase inhibitors are preferably used for diabetic conplications or
hypert enBPeAd. 200, AB-ah62 B eMRl+1384 9 e cHpt B SR ,agdi7dt7s8,, - cardédamtian
cilexetil, candesartan cilexetil/hydrochl orothiazide,

GW-7854, A-71378 or thelikeareillustrated; and as neuropeptide

10 Y antagonists, SR-120819-A, PD-160170, NGD-95-1, BIBP-3226,
1229-U-91, CGP-71683, BIBO-3304, CP-671906-01, J-115814 or the
like are illustrated. Appetite suppressants are used
preferably for diabetes, impaired glucose tolerance, diabetic
complications, obesity, hyperlipidemia, hypercholesterolemia,

15 hypertriglyceridemia, lipid metabolism disorder,
atherosclerosis, hypertension, congestive heart failure, edema,
hyperuricemia or gout, and more preferably for obesity because
of stimulating or inhibiting the activities of intracerebral
monoaminesorbiéactivepeptidesincentralappetiteregulatory

20 system and suppressing the appetite, leading to reduction of
energy intake.

As angiotensin-converting enzyme inhibitors, captopril,
enalaprimaleate, alacepril, delapril hydrochloride, ramipril,
lisinopril, imidapril hydrochloride, benazepril hydrochloride,

25 ceronapril monohydrate, cilazapril, sodium fosinopril,

perindopril erbumine, calcium moveltipril, quinapril hydro-

chloride, spirapril hydrochloride, temocapril hydrochloride,



pot assi um | osartan, eprosartan nesylate, valsartan, telmsartan,
irbesartan, EXP-3174, L-158809, EXP-3gl2, ol nesartan, tasosartan, KT-3-671,
GA- 0113, RU- 64276, ENMD-90423, 15 BR-9701 or the like are illustrated.

Angi otensin Il receptor antagonists are preferably used for diabetic
conplications or hypertension. As endothel in- converting enzyne

i nhi bitors, CGS-31447, CGS-35066, SM 19712 or the like are illustrated; as

endot hel ’tBananégEEM OFa 3Bl 880RbSbAopki 749806 i pBE1 3RV Ar oBNBo183874, BQ 610,
TA- 0201, SB-215355, PD-180988, sodi um sitaxsentan, BMs-193884, darusentan,

TBC- 3711reho58pt 8l orsafd Uiké azesamtimtratel4133g1i o ¥¥n398~con@e29.ingB- 234551
RPR- 118031A, ATZ-1993, RO-61-1790, ABT-546, enlasentan, BMs-207940 or the

li ke areehbidstinatiedtod’s aihepee devgbl ane earefred byt Us edmp caitabelki ¢
conplications or hypertension, and nore preferably for hypertension. As
di ureti coagrppsrtehkoohhal i done, metol azone, 81 cycl opent hi azi de,

trichl oronet hi azi de, hydrochl orot hi azi de, hydrofl unethi azi de, ben

zyl hygdr ochl or oAfi medtkde, epadopeptidade, inhebhyot st homapderiiladapam de,
tripam de, nefruside, azosem de, etacrynic acid, torasem de, piretanide, f
ur osem ddDLbuO®R 40} dEasbdoerity anempporalstunGianfeftake, migbnpmalact one,
trianmterene, am nophylline, cicletanine hydrochloride, LLU a, PNU 80873A,
i sosor bi 8277 DebpARi4030, TEE0306 ecadbtudfiasethgllyderane iliacstazaskdn de,

met hazol am de, FR-179544, OPC- 31260, |ixivaptan, conivaptan hydrochloride
or the |Nketanad ehdgpephiddseDiphébitors dragpraferpbéfyenabdy fogsed f or

di abetic conplications, hypertension, congestive heart failure or edens,
and norediabetic complications or hypertension.

10 As angiotensin II receptor antagonists, candesartan
cilexetil, candesartan cilexetil/hydrochlorothiazide,
potassium losartan, eprosartan mesylate, valsartan,
telmisartan, irbesartan, EXP-3174, L-158809, EXP-3312,
olmesartan, tasosartan, KT-3-671, GA-0113, RU-64276, EMD-90423,

15 BR-9701 or the like are illustrated. Angiotensin II receptor
antagonists are preferably used for diabetic complications or
hypertension.

As endothelin-converting enzyme inhibitors, CGS-31447,
CGS-35066, SM-19712 or the like are illustrated; as endothelin

20 receptor antagonists, L-749805, TBC-3214, BMS-182874, BQ-610,
TA-0201, SB-215355, PD-180988, sodium sitaxsentan, BMS-193884,
darusentan, TBC-3711, bosentan, sodium tezosentan, J-104132,
YM-598, S-0139, SB-234551, RPR-118031A, ATZ-1993, RO-61-1790,
ABT-546, enlasentan, BMS-207940 or the like are illustrated.

25 These drugs are preferably used for diabetic complications or

hypertension, and more preferably for hypertension.

As diuretic agents, chlorthalidone, metolazone,



preferably for hypertension, congestive heart failure or edena because of
reduci ng bl ood pressure or inproving gdema by increasing urinary excretion.
15 As cal ci um ant agoni sts, arani di pi ne, efonidipine hydrochloride,

ni car di pi ne hydrochl ori de, barnidi pi ne hydrochloride, benidipine

hydr ochl ori de, mani di pi ne hydrochl oride, cilnidipine, nisoldipine,
nitrendi pi ne, nifedipine, nilvadi pine, felodipine, amn odipine besilate, 20

prani di P&?@lobéﬁ‘éﬁ%%@%?et?f)(@h%%fﬂéi:ﬁ@az&ééé‘dh LR ch18k3RdiRLA8e,
azel nidi pi ne, lacidipine, vatanidipine hydrochloride, iemidipine,

di i tiazep,hydEPGhHLOhE 48 del ! 1dt 3 RARM MBUIERS o t IVEL 2088 b hdreahlield, de,
S-verapani |, fasudil hydrochloride,” bepridil hydrochloride, gallopam| 25

hydrochl Qe H9c0bth8zh bke iR danliet, Mot fshimAse VRS 081k 2lbNG z ARIdileper t ensi ve
agents, indapam de, todral azi ne hydrochloride, hydral azine hydrochl oride,

cadral azkpgerPHilealdizd Neooasbhedé) e r82andide i Fhrstémi 88, rameTwrRald)et i c
bl ocki ng agents, anosul al ol hydrochl oride, terazosin hydrochloride,

bunazpsi et hydanehl gyt £6s iy aaasieRohy dl, 0sdt 06n SlEa c €%&7 @ iRMRTEN2L, €,
propr anol ol hydrochl oride, atenolol, metoprolol tartrate, 5 carvedilol,

ni pradi | ghin6ghiyPLOhel, BYEI&€hhOR A8 d ittt Mo ide, INRS-AO/PRy-BYEHeRN! ori de,

pi ndol ol , tertatolol hydrochloride, bevantolol hydrochloride, tinolol
mal eat e, isasbepliak, bydmaahlkolide-sbrbapodl off rherbkenagateerhiapi ndol ol
mal onate, nipradilol, penbutolol sulfate, acebutolol hydrochloride, 10
tilisol ohchydrothhddedene tihechol l@mider, HR-€i 1954 HdorPanBmh260, tlhiiviapkanar e
illustrated; as centrally acting antihypertensive

conivaptan hydrochloride or the like areillustrated. Diuretic

10 drugs are preferably used for diabetic complications,
hypertension, congestive heart failure or edema, and more
preferably for hypertension, congestive heart failure or edema
because of reducing blood pressure or improving edema by
increasing urinary excretion.

15 As calcium antagonists, aranidipine, efonidipine
hydrochloride, nicardipine hydrochloride, barnidipine
hydrochloride, benidipine hydrochloride, manidipine
hydrochloride, cilnidipine, nisoldipine, nitrendipine,
nifedipine, nilvadipine, felodipine, amlodipine besilate,

20 pranidipine, lercanidipine hydrochloride, isradipine,
elgodipine, azelnidipine, lacidipine, vatanidipine
hydrochloride, lemildipine, diltiazem hydrochloride,
clentiazém maleate, verapamil hydrochloride, S-verapamil,
fasudil hydrochloride, bepridil hydrochloride, gallopamil

25 hydrochloride or the like are illustrated; as vasodilating

antihypertensive agents, indapamide, todralazine hydrochloride,

hydralazine hydrochloride, cadralazine, budralazineor the like



agents, reserpine or the like are illustrated; and as a2-adrenoceptor

agoni sts, clonidine hydrochloride, nghyldopa, CHF-1035 guanabenz acetate,
guanfaci ne 15 hydrochl oride, noxonidine, |ofexidine, talipexole

hydrochl oride or the like are illustrated. These drugs are preferably used
for hypertension. As antiplatelets agents, ticlopidine hydrochloride,

di pyridanol e, cilostazol, ethyl icosapentate, sarpogrelate 20

hydrochlgkedgildgk§5%gd¢iBgd@gﬁ?b@hb@@c biaeikdhly aBehRRY, 0Shcsediadm) aspirin
or the like are illustrated. Antiplatelets agents are preferably used for

at her oschoHesER16k i 6aNIesave siRealHrbahl B¢ dehS thiagodGind synt hesi s
inhibitors, allopurinol, 25 oxypurinol or the like are illustrated; as

uri cosur hgd28ent srideenphkaeseianaydpbebenesde, 0dokiae dsiilke mais§ liakleyst r at ed;
and as wurinary alkalinizers, sodium hydrogen carbonate, potassium 83

citrate, pgegirafiBlblahgdebchherlidke atenbhbust mateprollbese adtugse,are
preferabe used for hyperuricema or gout. In case of uses in

conbijat capvetihlal¢onppuadidbl] hee Pigsendl Hyuesdhlnkide Omeamlog, in the
use for diabetes, the conmbination 5 with at |east one nmenber of the group
consi sti pgtakoabli hgdtbohsensde| vpirydehdibnaerst a2t ol dlc bsel ralehdoptiiden
inhibitor, a biguanide, an insulin secretion enhancer, a SAG.T2 inhibitors,
an i nsul bevantbisil hydapehdguedea ghimodghnmréeepkor camtagdoilst, an insulin
receptor kinase stinulant, a tripeptidyl peptidase 10 11 inhibitor, a
di pepti diydpephildasdel \biabpbolot  hemipfwtatate t yraysime Jgho spianase, | B
i nhibitor, a glycogen phosphoryl ase
nipradilol, penbutolol sulfate, acebutolol hydrochloride,
10 tilisolol hydrochloride, nadolol, urapidil, indoramin or the
like are illustrated; as centrally acting antihypertensive
agents, reserpine or the like are illustrated; and
as op—-adrenoceptor agonists, clonidine hydrochloride,
methyldopa, CHF-1035, guanabenz acetate, guanfacine
15 hydrochloride, moxonidine, lofexidine, talipexole
hydrochloride or the like are illustrated. These drugs are
preferably used for hypertension.
As antiplatelets agents, ticlopidine hydrochloride,
dipyridamole, cilostazol, ethyl icosapentate, sarpogrelate
20 hydrochloride, dilazep dihydrochloride, trapidil, beraprost
sodium, aspirin or the like are illustrated. Antiplatelets
agents are preferably used for atherosclerosis or congestive
heart failure.
As uric acid synthesis inhibitors, allopurinol,
25 oxypurinol or the like are illustrated; as uricosuric agents,

benzbromarone, probenecid or the like are illustrated; and as

urinary alkalinizers, sodium hydrogen carbonate, potassium



i nhi bitor, a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase jgqhibitor, a hepatic gluconeogenesis
inhibitor, D-chiroinsitol, 15 a glycogen synthase ki nase-3 i nhi bitor,
gl ucagon-1li ke peptide-1, a glucagon-like peptide-1 anal ogue, a
gl ucagon-1i ke peptide-1 agonist, anylin, an anylin anal ogue, an anylin
agoni st and an appetite suppressant is preferable; the conbination with at
lleast  opg tFaRers i & BFQHP o0& P k8 r8fi 18Nt dd) SeRakkidtdgs 20
enhancer, a glucose absorption inhibitor, a biguanide, an insulin™ secretion
enhancer gra 3@ F2 ria®iybiuls@ds £ N hiypeHuirl celnibneH igdutanal ogue, a gl ucagon
receptor antagonist, an insulin réceptor Kkinase stimulant, a tripeptidyl
peptidase Il inhidide0ss ude sdinfedin tydt 9PLi dlasedmpduty 6f tae.pradami ein
tyrosi ne 25 phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor, a
gl ucose- iavehesphgt BSE eixAhibbiet 0in tAefudect 68 erikibeies pbak asmb indiiyd or, a
pyruvat e dehydrogenase inhibitor, a hepatic 84 gl uconeogenesis inhibitor,
D- chi g oi R3ithoht Beglty e hetpRirhasethKigiasg- dohBhikRihar o f Hudagril-ild ke
peptide-1, a glucagon-like peptide-1 ahalogue, a glucagon-like peptide-1
agoni st , safmgliitAvitdn edianice ranal edueocard adsoamilion dgdriibsitdrs rpre
preferable; 5 and the conbination with at | east one nenber of the group
consi st i bdgofndael, nanl imsskihsiddosddtyi enbahearera gl3IGUER irahidarteidisgn
i nhi bitor, a biguanide, an insulin secretion enhancer, a SG.T2 inhibitor
and an i asuinsubin orsithswl amanadogues agducagoal eeadpeor Sintdgamiyt,in t he
use for diabetic conplications, 10 the conbination with at |east one nenber
of the groupnsohinsteseptef kimasesstinmudansita vizipepitiahceperd iglasesose
absor ption

18 IT inhibitor, a dipeptidyl peptidase IV inhibitor, a protein

tyrosine phosphatase-1B inhibitor, a glycogen phosphorylase
inhibitor, a glucose-6-phosphatase inhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,

15 aglycogensynthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon~like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, an amylin analogue, an amylin agonist and an
appetiteSuppressantispreferable;thecombinationwithatleast
one member of the group consisting of an insulin sensitivity

20 enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitors, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine

25 phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase

inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic



i nhi bitor, a biguanide, an insulin secretion enhancer, a SGT2 inhibitor,
an insulin or insulin analogue, a glugagon receptor antagonist, an insulin
receptor kinase stimulant, a tripeptidyl 15 peptidase Il inhibitor, a

di peptidyl peptidase IV inhibitor, a protein tyrosine phosphatase-|B

i nhi bitor, a glycogen phosphorylase i nhi bitor, a glucose- 6.-phosphatase
inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase

i nhi bi tOfglu%oh@B@EhEsﬁllsLh(‘rﬁﬁ%Q%keSDschﬂbbbhéi?fol Dac@web?éhtseﬂn,th%%e
gl ycogen synt hasé ki nase-3 i nhi bitors, gl ucagon- | i ke pepfi

gl ucagonkk hk8epepi hHenitanal @D&'@ag@ngii.«ll@@Qﬁbdld@—Pe@ igderchgoaganikst ,
anylin, an anylin anal ogue, an anylin agonist, an aldose reductase

i nhi bi t'opepafdadyaieerb@hey/catd Diceqshpr Dikie pept o eBlli HFoh Dt Piak@l.ing protein
ki nase Cinhibitor, a 25 y- anlnobutyrlc ‘aci d antagoni st, a sodi um channel

ant agoni sh, am@liﬁa@ﬁglb@tef@moasﬂl\ll%ma_irnradﬁrh@t iz higdedpale@drddie ;
i nhirbitor, an N-acetyl ated-a-Iinked-aci d-di peptidase inhibitor, 85

i nsul n- hhlﬂetgéo&\bﬂﬂbiﬁﬁtﬁ)bnl wiphatel etastdeshyedegbont bff aﬁéofgroup platel et
derived grow h factor anal ogue, epidermal growth factor,. nerve growh.
factor, aonaﬁetﬁngeodeanvahsue;nusedsme;v15yh¢dhan¢ek-nat@ﬁhhwd@nt0|n
EGB:761 bi nocl onol , sul odexi de, 5 Y-128, an antidiarrhoics, cathartics, an
angiotenabeoﬁph&enﬁﬂh}hﬂtqnmabmbhbhﬁde,amjnﬂukrﬁseendomepwnman@drnhibitor
an angiotensin | .| receptor antagonist, an endothelin-converting enzyme
i nhi bitor, S&hT2niohbeitor aedeph ornsntayani sinsaridra adialrghie iagewisti s
preferable; and the 10 conbination with at | east one nenber of the group
consi sti pgefetrabheal dbisel Yaduet asethahiss for ,diabany aoepdiicacdonsr,t i ng
10 the combination with at least one member of the group consisting
of an insulin sensitivity enhancer, a glucose absorption
inhibitor, a biguanide, an insulin secretion enhancer, a SGLT2
inhibitor, an insulin or insulin analogue, a glucagon receptor -
antagonist, an insulin receptor kinase stimulant, a tripeptidyl
15 peptidase II inhibitor, a dipeptidyl peptidase IV inhibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen
phosphorylase inhibitor, a glucose-6-phosphatase inhhibitor, a
fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D~chiroinsitol,
20 - glycogen synthase kinase-3 inhibitors, glucagon-like peptide-1,
a glucagon-like peptide-1 analogue, a glucagon-like peptide-1
agonist, amylin, anamylin analogue, anamylin agonist, analdose

reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a

25 y-aminobutyric acid antagonist, a sodium channel antagonist,
atranscript factorNF-xBinhibitor, alipidperoxidase inhibitor,

an N-acetylated-a-linked-acid-dipeptidase inhibitor,



enzynme inhibitor, a neutral endopeptidase inhibitor and an angiotensin I
receptor antagonist is nore preferablgs Furthernore, in the use for
obesity, the conmbination with at 15 | east one nenber of the group consisting
of an insulin sensitivity enhancer, a glucose absorption inhibitor,

abi guani de, aninsulin secretion enhancer, a SGT2 inhibitor, an insulin or
insulin anal ogue, a glucagon receptor antagonist, an insulin receptor

ki nase sthBuhant-1idket §o9PhiFhdtpept, gaseel bt-abirhvkargrowel fidient,i dyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B inhibitor, a

gl ycogenapposphoeyl ase il bidoath facgioucasaloguphosphialeasmaa igHuwrh or, a
fruct ose-bi sphosphatase inhibitor, a pyruvate dehydrogenase inhibitor, a
hepati c fgkueenengenesysowtthifdidtar, B chindthsé tddrivatl yepgan diyi,hase 25
ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-like peptide-1

anal ogue5-aydkruo&ggdrmeitke 1hgalanteih, HEBH 561, Bibyibcbomodn samddeaxiatagl ogue, an
anylin agoni st, a P3-adrenoceptor agonist 86 and an appetite suppressant is
pr ef &5 ablel28nd ahhantdaiiaratiodrs , widalt hatrtlieast aane nenber of the group

consi sting of. a glucose absorption inhibitor, a SG&T2 inhibitor, a

03- adr enaagpbaensageciostveartd nan eayzyetel tiahdbppoessanheukmadre preferable. 5
When t he pharmaceutical conpositions of the present invention are enployed
in the peadbpegl iteeatitenthiter, susdgsagensfingt rseaeptosethtdameniditng on
their uses. As exanples of the dosage fornms, powders, granules, fine

gr anul es andepdeoyhepd n-cabivers ing gpsyines inhapddoirongn seidgtihedsin oi nt nent s,
suppositories, 10 poultices and the like are illustrated, which are orally
or parefecertby aniaadri et edd FEl Wieimedent da peefpogblieongandithe

10 combination with at least one member of the group consisting
of an aldose reductase inhibitor, an angiotensin-converting
enzyme inhibitor, a neutral endopeptidase inhibitor and an
angiotensin II receptor antagonist is more preferable.
Furthermore, in the use for obesity, the combination with at

15 leastonememberof thegroupconsistingofaninsulinsensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLTZ2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a

20 dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose—-6-phosphatase inhibitor, a fructose—bisphosﬁhatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase

25 kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,

an amylin analogue, an amylin agonist, a f3—adrenoceptor agonist



t he present invention also include sustained release f ornulation including
gastroi ntestinal nucoadhesive fornulaggon (e.g., International publications
Nos. W)99/10010, W99/ 26606, and 15 Japanese patent publication No.

2001- 2567). These pharnmaceuti cal conpositions can be prepared by adm xing
with or by diluting and dissolving with an appropriate pharnaceuti cal
additive such as excipients, disintegrators, binders, lubricants, diluents,
buf f ers, ahaod @Yt i8S s_&?p&_@%iséﬁlﬁt 16 prd R SIEN Nanagené o H M fidrer s,

di spersing agents, stabilizing agents, dissolving aids and the |ike,

andf or muyathngt 1dgsi dieimeenbe Ao rAangeowpt BofsNYEDh0nAla RS | n case
of theusesof theconpoundof the present invention in conbination wth other

drug(s)., abBeypeaBnbenprieRadicad Ry sp/mruliatiimd teagh a2?}_3aﬁﬁir‘é@ioic@9ft%(ii ent
together or individually in a simlar manner as defined above. 87 When the
phar macedgbaaktcanm@oant ia@pe tdftet appresaant [Asemdren pfefergdlleyed in the
practical treatnent, the dosage of a conpound represented by the above
gener®l fornul whéh) theaphplrasreaedciadalconpacdepioal efsahle herseoft or a
prodrug thereof 5 as the active ingredient is appropriately decided
dependi ngnoenttiba sageempskayed @dy heg gttt iarall degeement, synpobossicaadd r eat ment
of each patient, which is approximately within the range of from 0.1 to
1, 000 ngfpemscaye peeddependimyeon thei haisease A exraaiplesdrf hhetdatagen and
approximately within the range of fromO0.01 10 to 300 ngy per day per adult
human i nfolmscasewdérparemrubes, ddmeanigsanatliesn, dapdsytepslaiiablddss can be
divided into one to several doses per day and adm nistered suitably. Al so,
in case capsules, injections, solutions, ointments, suppositories,
10 poultices and the like are illustrated, which are orally or
parenterally administered. Thepharmaceutical compositionsof
the present inventionalsoinclude sustainedrelease formulation
including gastrointestinal mucoadhesive formulation (e.g.,
International publications Nos. W099/10010, W099/26606, and
15 Japanese patent publication No. 2001-2567).

These pharmaceutical compositions can be prepared by
admixing with or by diluting and dissolving with an appropriate
pharmaceutical additive such as excipients, disintegrators,
binders, lubricants, diluents, buffers, isotonicities,

20 antiseptics, moisteningagents, emulsifiers, dispersing agents,
stabilizingagents, dissolvingaidsandthelike, and formulating
the mixture in accordance with conventional methods. 1In case
of theuses of thecompoundof thepresent invention incombination
with other drug(s), they can be prepared by formulating each

25 active ingredient together or individually in a similar manner

as defined above.



of the uses of the conpound of the present invention in conbination wth
other drug (s) , the dosage of the cogpound of the present 15 invention can
be decreased, depending on the dosage of the drug(s). Exanples The present
invention is further illustrated in nore detail 20 by way of the follow ng
Ref erence Exanpl es, Exanpl es and Test Exanpl es. However, the present
invention is not limted thereto. Reference Exanple 1 25

2- Brono- 6-f | UOWHQﬁn%ﬁEdEF{HQﬁaEQuQ1%Q|lubb91Po§Ethh%0BrfOEYl'eaPr%%e(n% 65 ) in
tetrahydrofuran (30 ni) was added n-butyllithium (2.44 nol n- hexane

sol utionjn¢eBBibh) agk eﬂmétmcier the gfg@alawvﬁf)@@ment anghd hpgdgd ure was
stirred at the sane tenperature for 5 mnutes. To the reaction mXxture was

added 3- BFOSDE o6 ORE it dehtdd byaRtet BBoUEX§oRErIRSESEMET £d(BY, the sane
tenperature for 1 hour. 5 To the reaction m xture was added

N, N- di mephykihacentida 10y 46ceptible sl  hadtiodfUbe ¥aSr&didd atheitedfhe sane
tenperature for 10 mnutes, then a saturated anmoni um chl ori de aqueous

sol utj ona¥ashe agded;d Qn@h@dﬁeﬁtti@ﬁapﬁﬁdpiﬁ&td@ﬂdéb@déﬁﬂé@@n@@ﬁg Srirred
under ice-cooling for 5 mnutes. The m xture was poured into water, 10 and

the mi Xt uhe &gs, exd:x adioely weighdi sndydegidebs Jhepesinsaoid twes trsited Wit h
wat er and brine and dried over anhydrous magnesium sulfate, and the sol vent
was renpg€ctantipatiedtsechijrlessuppt oximgvel ¢ vd thiith €he aamyendf (Fxod3 Q) .
| H NVR (CDCl 3) 8 PPM
0.1 to 1,000 mg per day per adult human in the case of oral
administration and approximately within the range of from 0.01
10 to 300 mg per day per adult human in the case of parenteral
administration, and the daily dose can be divided into one to
several doses per day and administered suitably. Also, in case
of theuses of thecompoundof thepresent inventionincombination
with other drug(s), the dosage of the compound of the present

15 invention can be decreased, depending on the dosage of the

drug(s) .

Examples
Thepresent inventionis furtherillustratedinmoredetail
20 by way of the following Reference Examples, Examples and Test
Examples. However, the present invention is not limited

thereto.

Reference Example 1

25 2-Bromo-6-fluorobenzaldehyde

To a solution of diisopropylamine (2.65 mL) in

tetrahydrofuran (30 mL) was added n-butyllithium (2.44 mol/L



15 7.1-7.2 (1H m , 7.35-7. 45 (1H m , 7.45-7. 55 (1H m , 10. 36 (1H
S) Reference Exanple 2 4-Bronobenzo[p]thi ophene 20 To a suspension of
sodi um hydride (55% 1. 11 g) in dinmethyl sulfoxide (20 nL) was added net hyl
t hi ogl ycolate (1.53 nL) at roomtenperature, and the m xture was stirred
for 15 mnutes. A solution of 2-brono-6-fluorobenzal dehyde (3. 4 3 g) in

di met hyl sul f oxi de (4 nL) was added to the reaction mxture, and the

m xture 25 vas stl 150 atue The reaction

i xt ur e ﬂah cﬁ%éﬁ on 7 %%]%ﬁﬂpq{ %% Jér aglggégﬁ atm?%ﬁqere

nto Wat ér Ice an preC|p|ta ing solid

was col | gﬁa%ebﬁ{l;{{:u£é als 0&1%@%@‘3@ thd Qa khy g@'}gtg'}:'eefjo s educed

pressure to give 2-nethoxycar 4- br ono enz bl t hi op ene 52 g)

This mat ggi e & sql 2 ) and
wat er (186 @#egﬁ%aéggﬁﬁnlhy&%%iléga%%geglggyﬁagngﬁggggggg%%% gﬁg%en3|on

The m xtypg ¥Wes mitithiredwasl 8 i fLe@BCLhAr sand Winpe ritRIFL2EL PhdUX Ure vas
cooled wwth 1ce bath, and the reaction m xture was acidified by addi ng

2ol /4. l@xdfﬁéhwée@l@&us&xtm RIRC aRideat ®dncaymtahy] ASrvahi g ves, 450l | ect ed
by f iltration, washed wth water and dri ed under reduced pressure to give

2- car boxypenzsnd hlhd higpieRew{d stk 1Bd at Tohd hiatmel @ efiBbebiakreWes € Added
copper pomder (0. 42 g) and quinoline (10 nL) , and the mixture was stirred

at 190' CyufghtdshaiHen Afdffuddied gaedbhOim dHl¥ktHE Apfesi0Dkedut QohQRB
tenperature, 2nmol/L hydrochloric acid (40 nL) and ethyl acetate (20 nlL)

were addgddea tdieheensitoiomimiktige, amd thieemikxite evasaststredachder 15
m nutes. Insoluble material 15 in the m xture was renoved by filtration, and
t he orgaftce-tayting for 5 minutes. The mixture was poured into water,
10 and the mixture was extracted with diethyl ether. The extract
was washed with water and brine and dried over anhydrous magnesium
sulfate, and the solvent was removed under reduced pressure to
give the title compound (3.43 qg).
'H-NMR (CDCl3) & ppm:
15 7.1-7.2 (1H, m), 7.35-7.45 (1H, m), 7.45-7.55 (1H, m), 10.36 (1H,

s)

Reference Example 2

4-Bromobenzo [b]thiophene

20 To a suspension of sodium hydride (55%, 1.11 g) in dimethyl
sulfoxide (20 mL) was added methyl thioglycolate (1.53 mL) at
room temperature, and the mixture was stirred for 15 minutes.
A solution of 2-bromo-6-fluorobenzaldehyde (3.43 g) in dimethyl
sulfoxide (4 mL) was added to the reactionmixture, and the mixture

25 was stirred at room temperature for 5 minutes. The reaction
mixturewas poured intowaterwithiceandprecipitatedcrystalline

solid was collected by filtration, washed with water and dried



of the filtrate was separated. The aqueous |ayer of filtrate was extracted
with ethyl acetate. The organic Iayerﬁamere conbi ned, and the conbi ned
organi c |l ayer was washed with 2nol /L hydrochloric acid, water and brine and
dried over anhydrous magnesium sul fate, 20 and the sol vent was renoved under
reduced pressure. The residue was purified by colum chromatography on
silica gel (eluent: n-hexane) to give the title conpound (0.55 g). 'H NMWR

(CDC13) §n5’g§/lre7d1ﬂéd7§%és%ilj'f‘e f%’ngI‘ezlé ﬁe@h&%afﬁongl—&?—k(r]dﬂaok%nz%ﬁ 2Hz)

25 Reference Exanp e 7- Bromobenzo[ b] t hi ophene 90 “ To a m xture of

2- bronot hhpphesohede Q. @1@2 brﬁwrmﬁaﬁlah dad Q4ehanged2idt Hixdd

N, N- di net hyl f ormam de 50rL) was added potassium carbonate (5.48g) at room

t enper at 4§ evene g Iﬁ@@nm@q_ Ure msafllivated QVE ) oitid sthe uhadfdridxida xture
was 5 poured into water, and the m xture was extracted wi th diethyl ether.

The extr agtovas) weasdﬂ%@d@d R owaher suspehdiors.0diTHE RY At @Xé dRas UGG
solution, water and brine successively, and dried over anhydrous magnesi um

sul f a3 e, £3pdat NEnBolewent Was rEenmved r@%@%ﬁonrﬁﬂﬁﬁﬁge PIES EBSLdP WBitHe
(2- bronmophenyl t hi onet hyl)-1,3 10 di oxolane (7.25 g) . To a m xture of poly

phosphor i ge agitth,(20d Bhe aedcﬁmb@ml&enzenﬁas( 4eidiriwavpddadng 2@y on of
(2- bromophenyl - thionmethyl) -1, 3-dioxolene (7.25 g) in chlorobenzene (20
m.) , anHydtbehIbxidcirecidhs Takl pxedipdtaBediotirgst ki e ariliioh waisxt ur e was
cooled to roomtenperature and supernatant solution was collected 15 by
decant at cobledioddibgef Metsr sdicher washdrbwi ek iwdtier amildtbhed under reduced
pressure to give 2-carboxybenzo[b]thiophene (1.27 g). To this
10 material were added copper powder (0.42 g) and quinoline (10 mL),
and themixture was stirredat 190°C for 1 hour. After the reaction
mixture was cooled to-room temperature, 2mol/L hydrochloric acid
(40mL) andethyl acetate (20mL) wereadded to the reactionmixture,
and the mixture was stirred for 15 minutes. Insoluble material
15 in the mixture was removed by filtration, and the organic layer
of the filtrate was separated. The aqueous layer of filtrate was
extracted with ethyl acetate. The organic layers were combined,
and the combined organic layer was washed v_vith 2mol/L hydrochloric
acid, water and brine and dried ovér anhydrous magnesium sulfate,
20 and the solvent was removed under reduced pressure. The residue
was purified by column chromatography on silica gel (eluent:
n-hexane) to give the title compound (0.55 g).
!H-NMR (CDC1l3) & ppm:
7.15-7.25 (1H, m), 7.45-7.6 (3H, m), 7.82 (1H, d, J=8.2Hz)
25

Reference Example 3

7-Bromobenzo[b]thiophene




supernat ant was coll ected by decantation after the mxture was stirred. The
super nat ant was conbi ned and concentrg&ed under reduced pressure. The

resi due was dissolved in ethyl acetate, and the solution was washed with a

saturated sodi um 20 hydrogencar bonat e aqueous sol ution, water and brine and

dried over anhydrous magnesium sul fate, and the solvent was renoved under

reduced pressure. The residue was purified by colum chromatography on

"R (aocis) TE PAMEOTES T R ST %52 Ty

7.45-7.55_ ﬁ)ggfnomthYljl 75—&93#«01%&12 8kiz)1,)91 n ﬁeﬁféﬁﬁ@@qm&?ﬂﬁﬂe
4- (E) - 2-Phenyl vi nyl Tbehzo[ bl t hi ophene” A mi xture of

4- br omobeng a4y 988§@$oégs§§uﬂbar‘btowé%€e(5 28(&) 88 rioln t drfiptdtd@am ne (1.81
nm), palladiun{l1) acetate (59 ngy) and tris(2-nethyl phenyl)phosphine (0.16

g) in acghQniHd k@tukdQvdd ks tWeschedddpriyHav.er thehe dEtden ANxEHBONas
atmosphere. The reaction mxture was diluted with diethyl ether and an

i nsolgibl Eouf’@aeih% witSe F SMME A HRY mfiikkLikat k8B- edPLadt éd natteh Wasstdgghed with
10 1rnol /L hydrochloric acid, water and brine successively, and dried over

anhydr ougst pagnesiHeR stitd & Ras #dGhelsr 30l werd r Wasol maved umiidiioieruced
pressure. The residue was purified by colum chromatography on silica gel

(el uent : agubsAaNEs TutEdigX aiaeeet Al baled ahvces®ive1y) ghdedtiwd tdvdre

conmpound (0.56 g). 15 "H-NWR (CDC13) 6 PPIn: 7.2-7.45 (6H m, 7.51 (1H, d,

J=5. 5Hz) anhydbbud .madrdium sulfaBé, and the solvent was removed under
reduced pressure to give (2-bromophenylthiomethyl)-1, 3-

10 dioxolane (7.25 g). To a mixture of poly phosphoric acid (20 g)
and chlorobenzene (40 mL) was added a solution of (2-bromophenyl-
thiomethyl)-1,3-dioxolene (7.25g) in chlorobenzene (20 mL), and
the mixture was refluxed for 8 hours. The reaction mixture was
cooled to room temperature and supernatant solution was collected

15 by decantation. Toluene was added to the residue, and the
supernatant was collected by decantation after the mixture was
stirred. The supernatant was combined and concentrated under
reduced pressure. The residue was dissolved in ethyl acetate,
and the solution was washed with a saturated sodium

20 hydrogencarbonate aqueous solution, water and brine and dried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: n-hexane) to give the title
compound (2.27 g).

25 'H-NMR (CDCl;) & ppm:

7.25 (1H, t, J=7.8Hz), 7.44 (1H, d, J=5.6Hz), 7.45-7.55 (2H, m),

7.77 (1H, d, J=7.8Hz)



1H, d, J=7.8Hz) Reference Exanple 5 20
E)-2-Pheny|vinyI]benzo[b]thiophennghe title conpound was prepared in a
| ar manner to that described in Reference Exanple 4 using 7-bronobenzo
b] thiophene instead of 4-bronobenzo[bjthiophene. '"H NWVR (CDCl 3) 8 PPM 25
.25-7.45 (7H, m, 7.5 (1H, d, J=5.7Hz), 7.55-7.65 (3H, m, 7.77 (1H, dd,
=7.9Hz, 1.1 Hz) 92 Reference Exanple 6 4-(2-Phenyl ethyl)benzo[ blthi ophene
To a solution of 4-[(E)-2-phenylvinyllbenzo[blthiophene (0.56 g) and
triethyl amne (2.63 nL) in tetrahydrofuran (25 nmL.) 5 was added 2, 4,

6- trIISO@{QQ%%%E%;%&% shgoryl hydrazide (5 g) , and the mxture was refluxed
over ni ght un an arg n at nosphere. After the reaction m xture was cool ed

to r°9”‘%?WH%!@bu@%enﬁgghﬁgl]B%HEBFBj@Ei@g@%ﬁ? was added to the mxture, and
the m xt xture was poured into water,

and 10 the m Xtng MAs-ce¥lkr 8CheGndbd i df Bt oftidier -(0TB8 § Xtraet YRS vashed

with water and brine and dried over anhydrous nagne5|un1 [ f at and the

sol vegt was gemmyed cundeny i&qﬂﬁéd PreEpsuie . pH8 adf BRi(44¢ uBSEREEI {6d by
col um chronatography on SI Ica ge (el uent n- hexane) to give a mxture of

the star tn{d)ga%t eri gl 2 Ineans (éﬁ&}?ﬁl‘ tp|h‘%s eTpauld. {0 319 acefBh$t i XL ure was
dissolvedn triethylamne (2.0 tetrahydro uran (18 nL), and

2,4, 6- trlal?ep&mpwlaeeﬂéﬁmm f&faﬂmtaaha@r(én&@n wamAagiRd e .t oThbe

solutlon and the m xture was refluxed overni ght under
reaction mixture was diluted with diethyl ether and an insoluble

(
[y
sim
[
7
J

material was removed by filtration. The filtrate was washed with
10 1mol/L hydrochloric acid, water and brine successively, anddried
over anhydrous magnesium sulfate, and the solvent was removed
under reduced pressure. The residue was purified by column
chromatography on silica gel (eluent: n-hexane — n-hexane/ethyl
acetate = 5/1) to give the title compound (0.56 g).
15 H-NMR (CDCl3) & ppm:
7.2~7.45 (6H, m), 7.51 (1H, d, J=5.5Hz), 7.55-7.7 (4H, m), 7.81

(1H, d, J=7.8Hz)

Reference Example 5

20 7-[(E)-2-Phenylvinyl]benzo{b]thiophene

The title compound was prepared in a similar manner to that
described in Reference Example 4 using 7-bromobenzo{b]thiophene
instead of 4-bromobenzo{b]thiophene.

'H-NMR (CDCl;) & ppm:
25 7.25-7.45 (7H, m), 7.5 (1H, d, J=5.7Hz), 7.55-7.65 (3H, m), 7.77

(1H, dd, J=7.9Hz, 1.1Hz)



an argon atnosphere. The reaction m xture was cooled to room 20 tenperature
and 2nol /L hydrochloric acid was addeg,to the m xture, and the m xture was
stirred for 10 minutes. The m xture waS poured into water, and the m xture
was extracted with diethyl ether. The extract was washed with water and
brine and dried over anhydrous magnesium sulfate, and the sol vent was
renoved under reduced 25 pressure. The residue was purified by colum

chronatoggggggngghkgé%%fgjg) 8(eluent n- hexane) to give the title conpound

(0.4 PPM 3. 0-3. 05 (2H, m , 3. 2-3. 3 (2H m ,
7.1-7. 3567 1etKvl fB gg renk 75 (1H, d, J=8.0Hz) 5 Reference
Exanpl e = ne The t|tIe conpound was
prepared in a nhlgé q that 2d sehiPednl N Reh 88 f%gﬂgﬂ 6 using
7-[ (E) - 2- pheny? V|ny enzof%]tﬁpophen |n¥teaﬁyo ? E§ p eny vinyl] 10

benzo[ b] t/i, eghgN@nd t}.”i 1@9@:‘ § E?MLJ 195ce?tra]lﬁlo(r%'ﬁur®n - 3 25
(2H m 77088 TRl 7 —54Hz)744(1HdJ54Hz)

7.7 (4H ds aldd7eo9b+2)1 éStBﬂ@dsﬁf@@y@mrf‘e&u%on@ah radide
6- Tetr a- 0- benzyl - , 8- b- gl ucopyranosyl ) -4- (2-phényl- ethyl) enzo[b]thlophene

To a sol whicoR; Rufe ks Premb et dve RAEE LHethhQAPREHGN (DemdsprBrd N
tetrahydrofuran (15 ni) was added n-butyllithium (2. 44n0 /L f% n- hexane
sol uti onaf@e®XHY Yedttids nid NGRIwa cabYen tf PSR erature, 2mol/L
hydrochloric acid was added to the mixture, and the mixture was
stirred for 10 minutes. The mixture was poured into water, and
10 the mixture was extracted with diethyl ether. The extract was
washed with water and brine and dried over anhydrous magnesium
sulfate, and the solvent was removed under reduced pressure. The
residue was purified by column chromatography on silica gel
(eluent: n-hexane) to give a mixture of the starting material
15 and the title compound (0.43 g). This mixture was dissolved in
triethylamine (2.04 g) and tetrahydrofuran (18 mL), and
2,4,6-triisopropylbenzenesulfonylhydrazide (3.28 g) was added
to the solution, and the mixture was refluxed bvernight under
~an argon atmosphere. The reaction mixture was cooled to room
20 temperature and2mol/L hydrochloric acid was added to the mixture,
and themixture was stirred for 10 minutes. Themixture was poured
into water, and the mixture was extracted with diethyl ether.
The extract was washedwithwater andbrine anddried over anhydrous
magnesium sulfate, and the solvent was removed under reduced

25 pressure. The residue was purified by column chromatography on

silica gel (eluent: n-hexane) to give the title compound (0.4

g).



and the m xture was stirred at the sane tenperature f or 30 mnutes. To the
m xture was added a solution of 2, 3, 4 6 -tetra- O benzyl -

D- gl ucono-1,5-lactone (0.82 g) in tet$h ahydrofuran (3 nL), and the m xture
was stirred under ice-cooling for 10 minutes. The 25 reaction m xture was
poured into a saturated ammoni um chl oride aqueous solution, and the m xture
was extracted with diethyl ether. The extract was washed with water and

bri ne an anhydrous 94 nmagnesium sul fate, and the sol vent was
renmoved §@b§ gﬁ%@%ﬂ 5 % dsure. The residue was purified by colum

chr omat ogr aphy, i (e n EXA yl yac t at 1) to give
2,3,4,6- '? Q'%Q g#@f# % %8823p %ﬁyb%fhyp)benzo?%P TS 5(@@
thlophen 2-y14 E%f%uqypxj_ )(1 02 g) . This naterlal was dissolved in
acetonltr fe (1 % and triethylsilane (0.42 nL) was added to the
solution. Boron trif luoride diethyl ether conplex (0. 18 nL) was added to
the solution at -200C, and the m xture was stirred at roomtenperature for

1 hoy . ﬁé§@£é%ége§k5%pp%s1un1lo car bonat e aqueous sol ution was added to the

reaction m xture e mxture was extracted with diethyl ether. The
extract m@§_¥ﬁiﬂﬁgﬁyﬂ¥jby@ﬁfg[gyy$#$q§ggeand dried over anhydrous nmagnesi um
sul f at e, r reduced pressure. The residue
was purified byneqliye @Mg@&@ﬁ@%@ﬁﬁwemeﬂ ih%ﬁ‘s%hl&:‘? r{BIé8ME 6 that

n- hexane/ et hyl acetate to give'the title conmpound (0O.58 g) | H NVR
(CDC13) QeFEMp&d %3 I@eSEéL?éﬁcé’f')Ex =3 628s6 34, 7”1,(E§3 $=ph (I I_i(ff-H ", 3.75-3.9

(4H, m, 4.11 (1H, d, J=10AHz), 5-4.75 (5 , 4.88
J=10. 7H2§7in§11Px?erﬁﬂcktbphhﬂoiiﬂer@ﬁ)nstéa%o(flwr [dE) leéhéh?ivmyl] -
10 benzo[b]lthiophene.
'H-NMR (CDCls) & ppm:
3.05-3.15 (2H, m), 3.15-3.25 (2H, m), 7.1-7.35 (7H, m), 7.38 (1H,

d, J=5.4Hz), 7.44 (1H, d, J=5.4Hz), 7.7 (1H, d, J=7.9Hz)

15 Reference Example 8

2-(2,3,4,6-Tetra-0O-benzyl-f-D-glucopyranosyl)-4- (2-phenyl-

ethyl)benzo[b] thiophene

To a solution of 4-(2-phenylethyl)benzo[b]thiophene. (0.4
g) in tetrahydrofuran (15mL) was added n-butyllithium (2.44mol/L

20 n-hexane solution, 0.69 mL) at -78°C under an argon atmosphere,

and the mixture was stirred at the same temperature for 30 miﬁutes .
To the mixture was added a solution of 2,3,4,6-tetra-0O-benzyl-
D-glucono-1, 5-1lactone (0.82 g) in tetrahydrofuran (3 mL), and
the mixture was stirred under ice-cooling for 10 minutes. The
25 reaction mixture was poured into a saturated ammonium chloride
aqueous solution, andthemixturewas extractedwithdiethyl ether.

The extract was washedwithwater andbrine anddried over anhydrous



6.9-7.0 (2H, m, 7.05-7.4 (23H, m, 7.47 (1H, s), 7.7 (1H, d, J=8.|1Hz)

Ref erence Exanple 9 25 4
2-(2,3,4,6-Tetra-C>benzyI-(err)-D—gI&%opyranosyl)-7-(2-pheny|-

et hyl ) benzo[ b] t hi ophene The title conpound was prepared in a simlar nmanner
to that 95 described in Reference Exanple 8 using 7-(2-phenyl -

et hyl ) benzo(b] t hi ophene i nstead of 4-(2-phenylethyl)- benzo[ b]thiophene.

a1 (1o e %2%5%2%“%1?%&3# rnefh g Gudieh U D
227(}1E ;Zlg%?_# 1351 ?Fi@zr??‘ldueq,zva(slghrgf étﬁlyEngﬁ%nn’ cﬁror%z?tggloa;{}@ionm T
2-((err)sfy r B0 41 ?’xex@h%%gléltﬁgﬂthQ‘éQ@Q[b]ﬁ}”i)of]??'%h o a solution

of 2-(2, % 4, 6 t ra- O-benzyl-(err copyranosyl) enyl et hyl)

benzo h t%gg% nd,-ebh n di chl or onet hane
(1OZnL§b%a% %gged bd%f?rgg%éy%jifq&o??dgﬂgﬁg%e§h§i{%%?zg%%%fex kl 43 m) at

roomgt enpef ik e - AN {418 gluHdphRadsestil bedgf or 3 iRowate rhagatldkat ed
pot assi um carbonat € aqueous solution was addéd to the reaction m xture,

and the g X§oH Redas, Htaaledivet Byl sagetat 8tnJiei Bxhé aQS, 4 Vg, \Washed
with brine and dried over anhydrous nagnesi um sul fate, 20 and the solvent

was renoy£slayadek otUESIdItIRSS URSrod Bei FeabHUGe diashpukitheed 1@@4! um
chromat ography on silica gel (eluent: dichloronethane /methanol = 10/1) to
give the(diis ergoReldP4o the solution at —20°C, and the mixture was
stirred at room temperature for 1 hour. A Saturated potassium
10 carbonate aqueous solution was added to the reaction mixture,
and the mixture was extracted with diethyl ether. The extract
was washed with water and brine and dried over anhydrous magnesium
sulfate, and the solvent was removed under reduced pressure. The
residue was purified by column chromatography on silica gel
15 (eluent: n-hexane/ethyl acetate = 8/1) to give the title compound
(0.58 g).
'H-NMR (CDCl3) & ppm:
2.9-3.05 (2H, m), 3.1-3.25 (2H, m), 3.6-3.7 (2H, m), 3.75-3.9
(4H, m), 4.11 (1H, d, J=10.4Hz), 4.55-4.75 (5H, m), 4.88 (1H,.
20 d, J=10.7Hz), 4.92 (1H, d, J=11.0Hz), 4.96 (1H, d, J=11.0Hz),
6.9-7.0 (2H, m), 7.05-7.4 (25H, m), 7.47 (1H, s), 7.7 (1lH, d,

J=8.1Hz)

Reference Example 9

25 2-(2,3,4,6-Tetra-O-benzyl-f-D-glucopyranosyl)~-7-(2-phenyl-

ethyl)benzo[b]thiophene

The title compound was prepared in a similar manner to that



ng). HNVR (CD30D) 8 ppm 25 2.95-3.05 (2H, m, 3.15-3.25 (2H, m,
3.35-3.55 (4H, m, 3.72 (1H, dd, J=12l Hz, 6.0Hz), 3.92 (1H, dd, J=12.|Hz,
2.lHz), 4.55 (1H, d, J=8.8Hz), 7.06 ?iH d, J=6.BHz), 7.1-7.3 (6H m, 7.54
96 (1H, s), 7.66 (1H, d, J=8.3Hz) Exanple 2

2-((err)-D-Qd ucopyranosyl)-7-(2-phenyl et hyl ) benzo[ b)t hi ophene 6 The title
conpound was prepared in a simlar manner to that described in Exanple 1

2- t i - (2~ -
O g 2; Gestrinh! $h RePeBEREY mxdils & ueing T-(phenyi- L 5 4
6-tetra- %%'hé/l UB%R%W{b ’é‘fmi%pl%xgé UCOPYS AN sty | 4)- Cﬂph(e%g@@%ﬂ%%l_' .

etyl ) benzo[ bl t hi ophené. H NVR (CD30D) 5 ppm 3.1-3.2

(2H, r‘r) b%ngg[;@}]@ﬁlgéhiengj 3.73 (1H, dd, J=12.1Hz, 5. 8Hz) 3.93 (1H, dd,
J=12. H,dJ86Hz)706(1HdJ65Hz)71-7.3

(6H, (J(HDCl?? '8 pies 7-65 (1H, m 16 Exanple 3 Process 1
Benzo[b]t |op en- 7-yl-p- toI yl met hanol A Gignard reagent was prepared using

7- brogobenpa32@ (b, th) opBeses (1. (H1,9hm),, BAgEES.OMUA, &P, 0).11a(p@fal ytic
anmount of i odi ne and tetrahydrof uran (3 nL) accordi ng to the gener al

net hod. dJogthe. $Hipgnard-aeagesy,sa) Pta.@7 @8, ajdesl @, B9t Uf 4Q920{1H,
4- et hyl benzal dehyde (0.62 g) in tetrahydrofuran (5 nm) at OCC
d, J=11.0Hz), 4.97 (1H, d, J=11.0Hz), 6.95-7.0 (2H, m), 7.1-7.45

(26H, m), 7.62 (1H, d, J=7.8Hz)

10 Example 1

2- (f~-D-Glucopyranosyl)-4- (2-phenylethyl)benzo[b]l thiophene

To a solution of 2-(2,3,4,6-tetra-0O-benzyl-f-D-
- glucopyranosyl) -4-(2-phenylethyl)benzo[b]thiophene (0.589g) and
ethanethiol (1.13 mL) in dichloromethane (10 mL) was added boron
15 trifluoride diethyl ether complex (1.43 mL) at room temperature,
and the mixture was stirred for 3 hours. A saturated potassium
carbonate aqueous solution was added to the reaction mixture,
and the mixture was extractéd with ethyl acetate. The extract
was washed with brine and dried over anhydrous magnesium sulfate,
20 and the solvent was removed under reduced pressure. The residue
was purified by column chromatography on silica gel (eluent:
dichloromethane/methanol = 10/1) to give the title compound (94
mg) .
'H-NMR (CD3;0D) & ppm:
25 2.95-3.05 (2H, m), 3.15-3.25 (2H, m), 3.35-3.55 (4H, m), 3.72
(1H, dd, J=12.1Hz, 6.0Hz), 3.92 (1H, dd, J=12.1Hz, 2.1Hz), 4.55

(1, d, J=8.8Hz), 7.06 (1H, d, J=6.8Hz), 7.1-7.3 (6H, m), 7.54



under an argon atnosphere. The reaction m xture was stirred at 25 room

t enperature overni ght and a saturat ed%ammni um chl oride aqueous solution
was added to the mixture. The m xture was extracted with diethyl ether, and
the organic |ayer was washed 97 wth brine and dried over anhydrous
magnesi um sul fate. The solvent was renoved under reduced pressure, and the
resi due was purified by colum chromatography on am nopropylated silica gel
(el uent: lhetgghyﬁdr@@u 4, Fsud hgi,purification by colum chromat ography 5
on S|I|ca gél “(el uent; n- exane/ethyl acetate = 6/1) gave the title
conmpound (0. 68 g) as yeIIow oil. THNWR (CDC13) 6 PPM 2.32 (3H, s) , 2.38
(I'H, d, J=3. 6Hz) , 6. 11 (1H, d, J=3.4Hz) , 7. 10-7.20 (2H, m, 7.30-7.45
( 5H, n) E4afip1d- 20 (1H m, 7.70-7.80 (1H 10 M Process 2

7- (4- Met hyl benzyl ) benzo[ b] t hi ophene To a suspension of sodiumiodide (2.0

9) in acelQBLpLE] Scdpy s afted chl-hahkh BRhDY) 8Eh28¢h] dhPo eﬁ@ room
t enper at for 15

m nutgs, benz@héb:]lttlhil eBhgBurd WasPpt&batdet Hanelimi Oa rGéhrthe s tafided to the
m xture, and the m xture was stirred at roomtenperature for 15 m nutes.

The reaclie@Brib&iUiR M@ém%&é”f*héﬂHqJZNﬂQe@,4a@dtbﬁ%a2@FHbK£91%BW@5 extracted
w th hexane. The organic 1ayer was washed wat er and brine and dried

over anhydiueupyragosgl At st ftienyleiia ) penvelb) wasophehseinytded seduced
pressure, and the residue was purified by colum chromatography on silica

ge: (el uent(, 3n4 hexeaerat o-Bhvey 1P D-glueop9inasBgdl ( 04572 gphasy rol or | ess
? etyl)benzo[b]thiophene.
10 'H-NMR (CD;OD) & ppm:
3.0-3.1 (2H, m), 3.1-3.2 (2H, m), 3.35-3.55 (4H, m), 3.73 (1H,
dd, J=12.1Hz, 5.8Hz), 3.93 (1H, dd, J=12.1Hz, 2.0Hz), 4.54 (1H,
d, J=8.6Hz), 7.06 (1H, d, J=6.5Hz), 7.1-7.3 (6H, m), 7.41 (1H,
s), 7.55-7.65 (1H, m)
15
Example 3

Process 1

Benzo[b]thiophen-7-yl-p-tolylmethanol
A Grignard reagenf was prepared using 7-bromobenzo-
20 [blthiophene (1.0 g), magnesium (0.13 g), a catalytic amount of
iodine and tetrahydrofuran (3mL) according to the general method.
To the Grignard reagent solution was added a solution of
4-methylbenzaldehyde (0.62 g) in tetrahydrofuran (5 mL) at 0°C
under an argon atmosphere. The reaction mixture was stirred at
25 room temperature overnight and a saturated ammonium chloride
aqueous solution was added to the mixture. The mixture was

extracted with diethyl ether,_and the organic layer was washed



25 "H NWR (CDC13) 8 PPM 2.31 (3H, s), 4.20 (2H, s), 7.05-7.14 (3H, m,
7.14-7.20 (2H, m, 7.25-7.45 (3H, Mgy 7.65-7.75 (1H m 98 Process 3
2,3,4,6-Tetra-0-benzy|-|-[7-(4-nethy|%enzy|)benzo[b]thiophen
-2-yl]1-D-glucopyranose 5 To a solution of 7- (4-nethyl benzyl) benzo [Db]

t hi ophene (0. 57 g) in tetrahydrof uran (10 nL) was added n-butyllithium
(2.7 Imol /L tetrahydrofuran solution, 0.88 nL) at -78' C under an argon

at mosphege s Hi§ a&ﬁalahwa%v%tf m%&tust &‘?&é‘é‘ﬁnﬁ SUResEE UrBelQ1vedd M nut es
and a solution of 2, 4, 6-tetra-0-benz D-glucono 10 1,5-lactone (1.2 g)

in tetragydrainday Gﬁd@f) ré@scafdedssors h%ndwwéulrc%ldﬂbewaga;mm@léa xture
was warnmed to OOC and stirred for 10 mnutes. The reaction m xture was

poured i B0~ Rt @h%bﬁﬂto@ﬂ"ﬁ?ﬂ WA &R AbpHEp ROLESH S 159Gl 8N, %@%dthe m xture
was extracted wth diethyl er. The organic |ayer was washed with brine

15 and dreedaRy8to fRbhyAY OU%ff&ﬁ@Q%:lulﬂI\filébf:@bﬁ byldeL i@ MeRdmaesy rapipved
under reduced pressure, and the residue was purified by colum

chronmt oghaphyiea §éli cal@ent { el-tRdanenchayanatethyé =agetptdave 4hk) to give
the title conmpound (1.2 g). 20 Process 4

2- (2,3, 4r6tTet camPotiedzyd : 68B-& gaicenyoanesyl.) - 7- (4- net hyl -
benzyl ) benzo[ bl t hi ophene To a solution of 2,3,4,6-tetra-0-benzyl-I1-[7-(4-

et hyl befgyhnReneoC bl 18 ephen- 2-yl ] - D-glucopyranose (1.2g) and 25

triethylsilane (0.49 nL) in acetonitrile (15 nL) was added boron trif

| uori de @i.82hpH, et)hex. 3Dl ed, 023. GHE) , 6t 12018, dntHher29t,ur €0-7.20
(2H, m), 7.30-7.45 (5H, m), 7.45-7.50 (1H, m), 7.70-7.80 (1H,

10 m)

Process 2

7—-(4-Methylbenzyl)benzo[b]thiophene

To a suspension of sodium iodide (2.0 g) in acetonitrile
15 was added chlorotrimethylsilane (1.5 g) at room temperature.
After the mixture was stirred at room temperature for 15 minutes,
benzo [b] thiophen-7-yl-p-tolylmethanol (0.68 g) was added to the
mixture, and the mixture was stirred at room temperature for 15
minutes. The reaction mixture was poured into water, and the
20 mixture was extracted with hexane. The organic layer was washed
with water and brine and dried over anhydrous magnesium sulfate.
The solvent was removed under reduced pressure, and the residue
was purified by column chromatography on silica gel (eluent:
n-hexane) to give the title compound (0.57 g) as colorless oil.
25 'H-NMR (CDCl3) & ppm:
2.31 (3H, s), 4.20 (2H, s), 7.05-7.14 (3H, m), 7.14-7.20 (2H,

m), 7.25-7.45 (3H, m), 7.65-7.75 (1H, m)



was stirred for 1 hour. A saturated potassium carbonate aqueous 99 sol ution
was added to the m xture, and the m x $re was extracted wth diethyl ether.
The organic | ayer was washed with wat and brine and dried over anhydrous
magnesi um sul fate. The solvent was renoved under reduced pressure, and the
resi due was 6 purified by colum chromatography on silica gel (eluent:

n- hexane/ ethyl acetate = 6/1) to give the title conmpound (0. 95 g¢g). 1H NWR
(CbC13) 8 PPM 2.28 (3H, s) , 3.55-3.70 (2H, m , 3.75-3. 85 (4H, m , 4.09
(1H, 10 d, J=10. 5Hz) , 4. 15-4.20 (2H, m , 4.52 (1H, d, J=10. 4Hz) , 4.
56-4. 62 4. 62- 4 72 (2H, m , 6. 90-7. 00 (2H, m , 7. 00-7. 40
(25H, m)P%‘I?< %?37 65 (1H, Process 5 15

2- (P‘DG2”§°Ey%a‘f8§¥£)-o—bén;£]?t1h—yﬂ’Pe(*llz—)ﬁle)tt?m‘i)%%%tﬂ)‘b8898“81 £dPofngR! ution of

2- (2, 3, 476=tetfr=a= OeENZyT="r~

gIucopyra§o§¥§1§7ﬁ§§-gﬁ&@gﬁﬁggzyl)benzo[b]th|ophene (0.95 g) and

et haneth romet hane (15 nL) was added boron trifluoride

diethyl eth t
iethyl ether e@nplex,dZonlofh) ( @%ggﬁglﬁ%%s r?dim th-EIZ') g%CEd Gy m xture

was stirred at roomtenperature a sat UI’ pot aSSI um

car bonat g) EQ ﬁﬁ?&i—'&f@f‘an Wa§ g deds a%d%ﬁ%iﬂd@ﬁrﬁthlﬁﬁe? X

extracte acetate. The organic |layer "was was wth r|ne and

dri ed OV%traHp&% HEafTRGOES 60 S I ) The SakveNio s LiPiMiadh under 25

reduced pressure the resi due was purified by col chr t ography on

silica gﬁ'tmé)@EH@Bé. dihechl Rt apethanst i FREAaROk he- élé?v{e]-):ehﬁeghﬂﬁré%r““e
conpound (0.16 g).

30 minutes and a solution of 2,3,4,6-tetra-0O-benzyl-D-glucono-

10 1,5-lactone (1.2 g) in tetrahydrofuran (5 mL) was added to the
mixture. The reaction mixture was warmed to 0°C and stirred for
10 minutes. The reaction mixture was poured into a saturated
ammoniumchloride aqueoussolution, andthemixturewasextracted
with diethyl ether. The organic layer was washed with brine
15 and dried over anhydrous magnesium sulfate. The solvent was
removed under reduced pressure, and the residue was purified
by column chromatography on silica gel (eluent: n-hexane/ethyl

acetate = 4/1) to give the title compound (1.2 g).

20 Process 4

2-(2,3,4,6-Tetra-0O-benzyl-f-D-glucopyranosyl)-7-(4-methyl-

benzyl)benzo[b]lthiophene

To a solution of 2,3,4,6-tetra-O-benzyl-1-[7-(4-
methylbenzyl)benzo[b]lthiophen-2~yl]-D-glucopyranose (1.2g) and
25 triethylsilane (0.49 mL) in acetonitrile (15 mL) was added boron
trifluoridediethyl ether complex (2.0mL) at -20°C, and themixture

was stirred for 1 hour. A saturatedpotassiumcarbonate aqueous



100 'H NWR (CD30D) 8 ppm 2.27 (3H, s), 3.30-3.50 (4H, m, 3.69 (1H, dd,
J=5.9, 12.1Hz), 3.90 (1H, dd, J=2. 0,99}2 | Hz), 4.10-4.15 (2H, m, 4.50 (1H,
d, J=9.0Hz), 7.00-7.15 (5H, m, 7.25-7.35 (1H, m, 7.35-7.40 (1H 5 m,
7.55-7.70 (1H, m Exanple 4 - Exanple 11 The conmpounds described in Table 1
or 2 were prepared in a simlar manner to that described in Exanple 3 using
10 corresponding starting materials. 101 |[Table 1] Exanple Chem cal

jt;flgtur%olh‘%'\%i‘g%%%ﬂ%&%e m%%ff@f‘é ég%gtﬁéh‘rl){t’ur&ozaé% Ja?cgi (2H a.

1Hz), 3, %Qtﬁltiae@ﬂgﬂe%h%r.ﬂfrﬂe 'ﬂdggﬁlc“lé@ef‘@@s (1 3n e Aé@v@% d, 4

J:8.8Hz) 7.00-7.207(5H W 7.25-7 (TH W 73577 45 (TH 1y, . 60- 7. 65
UH M a%é %éﬁe( ‘é%lﬂ d@ledso@%r( Ja%iayd@@us%@g%esﬂﬁx Yl)eate 74TMe s), 3.90
(1H, dd, = Exanple J=I. , 4712 (211, 4.50 (1H, d, 5 "o

J=9. 2Hz) so@vé%‘tﬁw§§ r(e%{b've@ un&e,@@'gdu%éd f)%é%su'ﬂa gn@@hé §és£é1|ﬂa wis
7.35-7.45 7. 60 .50 (4H, m,
5 purlfled by column chromatography on s111ca gel (eluent.
n-hexane/ethyl acetate = 6/1) to give the title compound (0.95
g).
!H-NMR (CDCl3;) & ppm:
2.28 (3H, s), 3.55-3.70 (2H, m), 3.75-3.85 (4H, m), 4.09 (1H,
10 d, J=10.5Hz), 4.15-4.20 (2H, m), 4.52 (1H, d, J=10.4Hz), 4.56-4.62
(2H, m), 4.62-4.72 (2H, m), 6.90-7.00 (2H, m), 7.00-7.40 (25H,

m), 7.55-7.65 (1H, m)

Process 5

15 2-(f-D-Glucopyranosyl)-7-(4-methylbenzyl)benzo{b]thiophene

To a solution of 2-(2,3,4,6-tetra-O-benzyl-p-D-
glucopyranosyl)-7-(4-methylbenzyl)benzo[b]thiophene (0.95 o)
and ethanethiol (1.8 mL) in dichloromethane (15 mL) was added
boron trifluoride diethyl ether complex (2.1 mL) at room

20 temperature. Thereactionmixturewasstirredat roomtemperature
for 3 hours, and a saturated potassium carbonate aqueous solution
was added to the mixture. The mixture was extracted with ethyl
acetaté. The organic layer was washed with brine and dried over
anhydrous magnesium sulfate. The solvent was removed under

25 reduced pressure, and the residue was purified by column
chromatography on silica gel (eluent: dichloromethane/methanol

=10/1) to give the title compound (0.16 g).



3.69 (1H, dd, J=5.8, 12.2Hz), 3.90 (111, HO'~ 0 dd, J=2.0, 12.2Hz), 3.98
(2H, g, J=7.0 Exanple H 0 Hz), 411 (1§5| 4.50 UH, d, J=9.0Hz), 6
6.75-6.85 (2H, n), 7.05-7.20 M 25-7.35 OH, W 7.35-7.45 QH, ),
7.60-7.65 QH, n) 2.42 (311, s), 3 30-3.50 (411, m), 3.69 (1H, dd, J=5.9,
12. 1l-1z), 3.90 (1H, dd, J=2.0, Exanple 12. 1I-1z), 4.15 (2H, s), 4.50
(1H, d, J=9.2 Hz), 7 10-7.20 (511, ni), 7.25-7.35 QH, HO OH W 7.35-7.45
(1H, W #7,¢ 7 .30-3.50 (4H, m), 3.69 (1H, dd, J=6.0, 12.
OHz) | 3.9}6%%( 3 obl). ?r%p 12 OHz). Exanple Ho~) 4.17 (2H, s), 4.50 (1H d,
J=9.2Hz) 5 87 730@0(—%H5o 4H, 731%9( UH mhd 3=§ 7135 163hH, W
735745(1FQ %q76- W m J‘ 095’(4H?)37o
(1H,  dd3. §66(Pd 184, 2K . 03 S112 @H,z)qldz; 91624015 @2}42'@) 4.5 (3, &5). 4.52
(1H, d, J=9.3 Exanple HO OH -6.85 (1M m, 7.00-7.30 (5H 9 HO OH Hz),
6.80 om F=850Hz 15 1. 1bL7.m5 (BHOOmY, 65. 2337.85 A8, hypbt e323 R@malg Cheni cal
structure IH NVR (CD30D) 8 ppm

5 m), 7.55-7.70 (1H, m)

~

Example 4 - Example 11
The compounds described in Table 1 or 2 were prepared in
a similar manner to that described in Example 3 using

10 corresponding starting materials.



nunber 2.26 OH, s), 3.30-3.50 (4H, n), 3.69 (1H, dd, 3
(1H, dd, J=2.2, Exanple HOlZ.O—|z),|_ﬁ)114 (2H, s), 4. 91 HO,
Hz), 6.95-7.15 (5H, nm), 7.25-7.35 (1H ~ 10 m), 7.35-7.45 OH, n), 7.60-7.65
OH m 3.30-3.50 (4H, W 3.70 (IH, dd, J=5.9, Exanple 0 12.0OHz), 3.90 (IH,
dd, J=2.2, 12.0Hz), 11 HO 4.12 (2H, s), 4.50 (1H, d, J=9.3Hz), HO e-~,
7.10-7.17 (1H n), 7.18-7.27 (4H n), W7.18-7.35 (1H n), 7.36-7.45 UH m
Exanpl e ablgxgnpl e 16 The conpounds described in Table 3 or 4 were
prepared in a'simlar manner to that described in Exanple 1 using
corresponding starting materials 03 (Table 3] FExanple Chemcal structure
'H NMVR ( CB@DPle ppm, fuyib -4.95 (2 H W|S
3.30-3. 55 (mutban | Ch VS LIt oriited 0% Exarml eégl%’% %%ér@ 3.92| (1H, dd,
J=2.1, 1. 1Hz), |4.54 (1H, d, J= 9.21Ht9(3}B¢65-’65Ha) a8, (2H) g, .50 0 OH
6.95-7.02 (2H, m| 7. 03 703 WH?2)(8130-318) (A @n)( 3B9X1HWJ,7. 45; 7. 55 UH,
m, 7.6 90-8.09_( 2H.J=0)8, 13.1H),3.96 ({E3Hd, 019, 191
Example : Hz), 4.10-4.20 (2H, m), 4.50 (1H, d,

4 o J=8.8Hz), 7.00-7.20 (5H, m), 7.25-7.35
(1H, m), 7.35-7.45 (1H, m), 7.60-7.65
(1H, m)

3.35-3.50 (4H, m), 3.69 (1H, dd, J=6.0,
— 12.1Hz), 3.74 (3H, s), 3.90 (1H, dd,
Example | w™°Y % XU~ |[J=18, 12.1Hz), 412 (2H, ), 4.50 (1H, d,
5 J=9.2Hz), 6.75-6.85 (2H, m), 7.05-7.20
' (3H, m), 7.25-7.35 (1H, m), 7.35-7.45
(1H, m), 7.60-7.65 (1H, m)

1.35 (3H, t, J=7.0Hz), 3.30-3.50 (4H, m),
) 3.69 (1H, dd, J=5.8, 12.2Hz), 3.90 (1H,
Example W YT e | dd, J=2.0, 12.2Hz), 3.98 (2H, q, J=7.0
p Hot T Hz), 4.11 (2H, s), 4.50 (1H, d, J=9.0Hz),
6.75-6.85 (2H, m), 7.05-7.20 (3H, m),
7.25-7.35 (1H, m), 7.35-7.45 (1H, m),
7.60-7.65 (1H, m)
2.42 (3H, s), 3.30-3.50 (4H, m), 3.69 (1H,
o) dd, J=5.9, 12.1Hz), 3.90 (1H, dd, J=2.0,
Example o ) s 12.1Hz), 4.15 (2H, s), 4.50 (1H, d, J=9.2
7 o N o ‘| Hz), 7.10-7.20 (5H, m), 7.25-7.35 (1H,
on m), 7.35-7.45 (1H, m), 7.60-7.70 (1H, m)

, 12.0Hz),

0, 1 .90
H d, J=

J=6.
50 (I

3.30-3.50 (4H, m), 3.69 (1H, dd, J=6.0,
: 12.0Hz), 3.90 (1H, dd, J=2.0, 12.0Hz),
Example | w°7¥ )+ |4.17(2H, s), 450 (1H, d, J=9.2Hz),

8 Ho' Y oH 6.90-7.00 (2H, m), 7.10-7.15 (1H, m),
7.20-7.35 (3H, m), 7.35-7.45 (1H, m),
7.60-7.70 (1H, m)

2.21 (3H, s), 3.30-3.55 (4H, m), 3.70 (1H,
dd, J=6.0, 12.2Hz), 3.91 (1H, dd, J=2.0,
12.2Hz), 4.17 (2H, s), 4.52 (1H, d, J=9.3
Hz), 6.80-6.85 (1H, m), 7.00-7.30 (5H,
m), 7.35-7.45 (1H, m), 7.60-7.65 (1H, m)

Example
9




3.30-3.55 (4H, m, 3.72 (1H, dd, J= 6 0, Exanple H ~O OH 11.8Hz), 3.75 OH,
s), 3.92 UH, dd, J= 1.9,11.8Hz), %%204, d, J=9,7Hz), 6.75 13 0- 6.85 (2H,
m, 7.00-7.12 M m), 7.14- 7.20 OH, 7.51 OH, s), 7.65 (1H, d, J=8.5Hz)
2.85-2.95 (2H, W 3.10-3.25 (2H, m), 3.30-3.55 (4H, m), 3.72 OH, dd, J=6.0,
Exanple No 12. 1Hz), 3.92 (1H, dd, J=2.3, 12. 1Hz), HO IH 4.55 COH, d,
J =8. 9Hz) 6.55-6.70 M W 14 OH 7.00-7.10 (2H, W 7.15-7.25 (1H, m, 7.52
OH, ngg 1§|] d, J=7.7Hz) (Table 4] Exanple Chenmical structure 'H NWR
(CD3 D) ppM  nunber 2.90-3.05 (2H, rr) 3,15-3.25 (2H, m, 3 -3.55 (4H,
in), SM{_g dg =61 30 11 9Hz) 72 M s) 392 CH_dd 1§| , Exanpl e
2.4, 11. 9HEKamR1ES5 J 15 61 7 75- 6 0 (1H, W
7.00-7. 10 _(mumbery Sty %‘%u%?lz‘%}em 1@%@3 %Cé%—bf \e%p 1=8. 4Hz)
2.28 (3H s), 2.85-3.00 (2H rr) 3. 2(263(3?159 333(5:55044Hmv33697(2m, dd, (2H,
W 3.35 Exanpl e HO J=6. ) | d8, $26.0H 2.0d7), 3:9D.(8H, d@.JE2.9z)|, 4.55 OH,
d, J=8.8Hg)kamp1@0} 7udT 12.0Hz), 4.14 (2H, s), 4.50 (1H, d, J=9.1
10 T Hz), 6.95-7.15 (5H, m), 7.25-7.35 (1H,
m), 7.35-7.45 (1H, m), 7.60-7.65 (1H, m)

3.30-3.50 (4H, m), 3.70 (1H, dd, J=5.9,

~ 12.0H2), 3.90 (1H, dd, J=2.2, 12.0Hz),
Example | Ao Ad\(Tho |4.12(2H, s), 4.50 (1H, d, J=9.3Ha),
11 Ho' N ‘oM 7.10-7.17 (1H, m), 7.18-7.27 (4H, m),
o 7.18-7.35 (1H, m), 7.36-7.45 (1H, m)

Example 12 - Example 16
The compounds described in Table 3 or 4 were prepared in
5 a similar manner to that described in Example 1 using

corresponding starting materials.



16 HO OH OH, m,

7.10-7.25 (1H, W 7.52 (H,

m,

7.65 OH, d, J=7.9Hz) The

conpounds described in Table 5 can bﬁogrepared ina 5 simlar manner to

t hat described in the above Exanpl es "or
S NO'0O10NOON"OHON OO0 NOHO 0140 NO ON HO" "ON O

104 Reference Exanpl es.

Chemical structure

HO~'" 0SSO H-~Sqg 0O HOHVAO ON "0 No, ",ON O, ",ON O S s-
OQOFHON 0, "ON"()HIN ONON S

(Table 3]

Example '4H-NMR (CDsOD) & ppm

number

2.80-2.95 (2H, m), 3.10-3.20 (2H, m),
3.30-3.55 (4H, m), 3.72 (1H, dd, J=5.7,
12.1Hz), 3.92 (1H, dd, J=2.1, 12.1Hz),
4.54 (1H, d, J=9.2Hz), 6.65-6.70 (2H, m),
6.95-7.02 (2H, m), 7.03-7.08 (1H, m),
7.15-7.20 (1H, m), 7.45-7.55 (1H, m),
7.60-7.70 (1H, m)

Example
13

2.80-3.00 (2H, m), 3.10-3.25 (2H, m),
3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.0,
11.8Hz), 3.75 (3H, s), 3.92 (1H, dd, J=

1.9, 11.8H2), 4.55 (1H, d, J=9,7Hz), 6.75-

6.85 (2H, m), 7.00-7.12 (3H, m), 7.14-
7.20 (1H, m), 7.51 (1H, s), 7.65 (1H, d,
J=8.5Hz)

Example
14

2.85-2.95 (2H, m), 3.10-3.25 (2H, m),
3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.0,
12.1Hz), 3.92 (1H, dd, J=2.3, 12.1Hz2),
4.55 (1H, d, J=8.9Hz), 6.55-6.70 (3H, m),
7.00-7.10 (2H, m), 7.15-7.25 (1H, m),
7.52 (1H, s), 7.66 (1H, d, J=7.7Hz)

(Table 4]

Example
number

Chemical structure

'H-NMR (CD3;0D) & ppm

Example
15

2.90-3.05 (2H, m), 8.15-3.25 (2H, m),
3.30-3.55 (4H, m), 3.72 (1H, dd, J=6.1,
11.9H2), 3.72 (3H, s), 3.92 (1H, dd, J=
2.4, 11.9Hz), 4.55 (1H, 4, J=8.9Hz),
6.65-6.75 (2H, m), 6.75-6.80 (1H, m),
7.00-7.10 (1H, m), 7.10-7.25 (2H, m),
7.52 (1H, s), 7.66 (1H, d, J=8.4Hz)

Example
16

2.28 (3H, s), 2.85-3.00 (2H, m), 3.10-3.25
(2H, m), 3.35-3.55 (4H, m), 3.72 (1H, dd,
J=6.0, 12.1H2), 3.92 (1H, dd, J=2.3, 12.1
Hz), 4.55 (1H, d, J=8.8Hz), 7.00-7.10
(5H, m), 7.10-7.25 (1H, m), 7.52 (1H, m),
7.65 (1H, d, J=7.9Hz)

[ Tabl e 5]

ON ONON 0O
NO 4VSq 0 H OH~

The compounds described in Table 5 can be prepared in a

5 similar manner to that described in the above Examples or

S



FHe 'I ", 0OHS HO ~O ~0-6 ",ON Test Exanple 1 5 Assay for inhibitory effects
on human SG.T1 activity 1) C oning aqg4construction of the vector expressing

human SG.TI

transcri
usi ng ol

DNA fragnent coding 1 to 2005 bp of

ption fromtotal
i go-dT as a prinmer.

The cDNA |library was prepared for
RNA deprived from human smal |
Using this cDNA 10 library as a tenpl ate,
(ACCESSI ON:  M24847) ,

human SGLTI

PCR anplification

intestine (Oi

reverse
gene)

t he

whi ch

by

was repogted By Eediggpiest al., was anplified by PCR method and inserted

into the multi-cloning site of pcDNA3. 1 (-) (Invitrogen) The DNA
sequence[rhpserted was perfectly matched to the previously reported 105
sequence.2) Establishnent of cell line stably expressing human SA TI The
expressilon vector of human by Sca 5 into aflinear DNA
The |i ngar g pransfeg | s by of |ipqgfection

( Ef f ect gneg, Reage ' Rea b O[S vt cdl |l |ines
wer e sellectgd\ By, cult i iini Re .| LI FE
TECHNOLOQG ES) 4 and then tlhe aedivity agai nst the aptake of nethyl-a-D 10
gl ucopyrjanosi de was neasurdgd by the nmethod dedcribed bel ow. The |cell Iine,
whi ch showed the greatest U sel ected and desifgnated as
CSl1-5-11 at 200
pg/m.. 1 pt ake of

met hyl - ¢

10

Test Example 1

Assay for inhibitory effects on human SGLT1 activity

1) Cloning and construction of the vector expressing human SGLT1

The cDNA library was prepared for PCR amplification by

reverse transcription from total RNA deprived from human small

intestine (Ori gene) using oligo-dT as a primer.

Using this cDNA

library as a template, the DNA fragment coding 1 to 2005 bp of

human SGLT1 (ACCESSION: M24847), which was reported by Hediger

et al., was amplified by PCR method and inserted into the

multi-cloningsite of pcDNA3.1(-) (Invitrogen).

inserted was perfectly matched to the previously reported -

The DNA sequence



CS1-5-11D cells were seeded into a 96 well culture plate at a density of 3
X 10 4 cells/well and cultured for 2:gays, and were used in the uptake
assay. A mxture of non-I|abel ed (Slgna 20 and 14 C-| abel ed a- MG ( Aner sham
Phar maci a Bi otech) was added to the uptake buffer (pH 7.4; containing 140
mM sodi um chl oride, 2 nmM potassiumchloride, 1 nNIcaIciun1chIoride, 1 nM
magnesi um chloride, 10 nM 2-[4-(2-hydroxyethyl)-I-piperazinyljethane

sul foni csaghéne@d 5 nmM tris(hydroxynet hyl)am nonet hane) at the 25 final
concentration of 1 mM A test conpound was dissolved in dinethyl sulfoxide,
and then appropriately diluted with distilled water. The test conpound

sol ution was added to the uptake buf fer 106 containing 1 nMa-M5 and

desi gnat g¢l BSt@bIEasheeNEst duIff Qrine ERablRecapRbEslingr BuRan td@L MEASUr eneNt
buffer without any test conpound was prepared. For neasuring the basal

upt ake, a basafhe upkpikes $tEds ettt ob Uiimdn \BELAN ¢ast ai gesd4d yyMsedaor i ne
chloride 5 instead of sodiumchloride was prepared. After renoving the

cul t s e methtonaol ifSdr ODNALD Thé|KineE30DRA wds tthangfectedal mesmtcHAEAf er (t he
basal uptake buffer w thout a-M5 was added to each well and incubated at
370C f or cé0lsihyptesmnsAbifel ipefeatiorg (EHifectene Treasfention IReqyeertt:r eat nent
buffer was renmoved. To each 10 well was added 75 pL of the measurenent
buf f er oQIRGBENpasaleomytcakeredidtfart wadlddidess wadei seldrateelibatcudTuCef or 1
hour. Afterrenoving the neasurenent buffer, cells were washed twice with
180 pL pén theemeddfumt henthashimg QIS ¢i nigfrel bASAE TBCHR@LOGIES)Y, @mat ai ni ng
10 mM non-1 abeled a-M5 . The cells were solubilized by 75 pL per 15 well of
0. 2 nol / thendthen &aydi oki yieagdirestcadhle upsakesofiemethytamsberred i nto

PlcoPIates (Packard) and then added 150 pl, of
glucopyran051de was measured by the method described below. The

cell line, which showed the greatest uptake activity, was selected
and designated as CS1-5-11D. CS1-5-11D cells were cultured in

the presence of G418 at 200 ug/mL.

15 3) Measurement of the inhibitory activity against the uptake
of methyl-a-D-glucopyranoside (a-MG)

CS1-5-11D cells were seeded into a 96-well culture plate
at a density of 3.x 10* cells/well and cultured for 2 days, and
were used in the uptake assay. A mixture of non-labeled (Sigma)

20 and'“C—labeled o-MG (Amersham Pharmacia Biotech) was added to
the uptake buffer (pH 7.4; containing 140 mM sodium chloride,
2 mM potassium chloride, 1 mM calcium chloride, 1 mM magnesium
chloride, 10 mM 2-[4-(2-hydroxyethyl)-1-piperazinyl]ethane
sulfonic acid and 5 mM tris(hydroxymethyl)aminomethane) at the

25 final concentratiqn of 1 mM. A test compound was dissolved in
dimethyl sulfoxide, and then appropriatelydilutedwithdistilled

water. The test compound solution was added to the uptake buffer



M croSci nt-40 (Packard) and m xed. Radioactivity was neasured by neans of
mcro-scintillation counter TopCount jgBackard) . One hundred % was set to
the difference between the uptake in the 20 control group and the basal

upt ake, and the uptake of nmethyl a-D glucopyranoside at each drug
concentration were cal culated. The drug concentration, at which 50% upt ake
of nmethyl (x-D-glucopyranoside was inhibited (I1C50 value) , was cal cul ated

usi ng |0&bBtQhHEngTi'emMet§1M(§5 #AE RRAWRakB4TaBI 8 ﬁeagéréﬂéb& %@ﬂfeTxest
conmpound | C50 val e (nM Exarrpl e 1 220 107 Test Exanple 2 Assay f

i nhi bi t oFyrethedchtadlhgibipS@He meekuveheh) 6hHHe NG iAMbutonsh ¢ u.c‘éSton of the
vector expressing human SGLT2 5 The cDNA library was prepared for PCR

anpl i fi cabinpbuhy wd € \tied@ riedansEst pidacn riihgnt hetsd sERNApdagei, ve& bdgam human
kidney (Ori gene) using oligo-dT as a priner. Using this cDNA library as a
t enpl at enpt Are DA Surgrent badte nghi choc O3 rixp 14D it sk roek Teh 1 A@ESS] ON:
MB5549, MB5299), which was reported by R G Wlls 10 et al., was anplified
by PGR nméhBodadndfi aséitmedch hdxi ddrevasmplricipaciedni nifiset ereadovicioNARhe 1 (-)
(I'nvitrogen) . The DNA sequence inserted was perfectly matched to the
pr evi ouskylrteperhediums efu@sdeS5-2)DEséhbs | sififentl. off thélpileé-nerettatdnt
expressi ng human SG.T2 15 The expression vector of human SG.T2 was di gested
by Sca buiffite othé neavalDhptakbebuf feaawibhNauvas-MEanafeatddd td 43O K
cell's by means of lipofection (Effectene Transfection Reagent:
well and incubated at 37°C for 10 minutes. After repeating the
same treatment, the pre-treatment buffer was removed. To each
10 well was added 75 uL of the measurement buffer or the basal uptake
buffer was added and incubated at 37°C for 1 hour. After removing
the measurement buffer, cells were washed twice with 180 uL per
well of the washing buffer (the basal uptake buffer containing
10 mM non-labeled a-MG) . The cells were solubilized by 75 uL per
15 well of 0.2 mol/L sodium hydroxide. The cell lysates were
transferred into PicoPlates (Packard), and then added 150 uL of
MicroScint-40 (Packard) and mixed. Radioactivity was measured
by means of micro-scintillation counter TopCount (Packard). One
hundred % was set to the difference between the uptake in the
20 control group and the basal uptake, and the uptake of methyl
o—-D-glucopyranoside at each drug concentration were calculated.
The drug concentration, at which 50% uptake of methyl
o~D-glucopyranoside was inhibited (ICsy value), was calculated

using logit plot. The results are shown in Table 6.

25 [Table 6]

Test compound ICsp value (nM)
Example 1 220




Q AGEN) . Neonycin resistant cell lines were selected by culture in the
medi um contai ning G418 (1 ng/n, LIFRG¥ECHNOLOG ES) , and 20 then the
activity against the uptake of methyl-(err)-D gl ucopyranosi de was neasured
by the nethod described below. The <cell line, which showed the greatest
upt ake activity, was selected and designated as CS2-5E. CS2-5E cells were
cultured in the presence of (418 at 200 pg/nL. 25 3) Measurenent of the
inhibitory activity against the uptake of nethyl-(err)-D gl ucopyranoside
((err)-M5 CS2-5E cells were seeded into a 96-well culture plate at 108 a
density @ts8 ExdfpfeClls/well and cultured for 2 days, and were wused in
t he uptake assay. A m xture of non-|abeled (Signa) and 14 C-|abeled a-Ms
(Amer shagsERar gei anBlipi €6y dEfeaddenh hanahe scupbakethbuiter (pH 7. 4;

cont ai ning 140 mvisodi um chloride, Z mv5 potassiumcnhlioride, 1 nM cal cium
chl ori dey) 1oV imrRgass idomstruetian, of the MdctdrdexhPesWH@X nehayl 9GLT2
-1-piperazinyl] ethane sulfonic acid and 5 nM

tri s(dhydr oxynmetrhgl BNA NDiet ey eya sitpridpadddndor ®CRcanplafioat 96nlbyWM A test
conmpound was dissolved in dinmethyl sulf oxide, and then appropriately

di | uted wetbrdestirdnstriwttien £i6mTietdle RNACOepOiMsH Saloti hanamwasididded to the
upt ake buffer containing 1 nM (x-M5 and designated as a neasurenent

buf fer. FKoritdenepnigiolg ofigupdTtde arpaimeereris ivf ftad sweDRB UL araryt est
conpound was prepared. For neasuring the basal uptake, a basal uptake
measur emasta ltempflate, vithec ANA ot agrentl40d iy hbe i208 chparfi HemansI@E&AR 15 of
sodi um chl ori de was prepared. After renoving the culture nmedium of

CS1- 5- 11DACEEBSTON8MPAS4H, MOS0t wvhachems meploated by Bas@l Weldtsake

buffer without a-M5 was added to each well and incubated
10 et al., was amplified by PCR method and inserted into the

multi-cloning site of pcDNA3.1(-) (Invitrogen). The DNA sequence
inserted was perfectly matched to the previously reported
sequence.
2) Establisﬁment of cell line stably expressing human SGLT2

15 The expression vector of human SGLT2 was digested by Sca
I into a linear DNA. The linear DNA was transfected into CHO-K1
cells by means of lipofection (Effectene Transfection Reagent:
QIAGEN) . Neomycin resistant cell lines weré selected by culture
in the medium containing G418 (1 mg/mL, LIFE TECHNOLOGIES), and

20 then the activity against the uptake of methyl-a-D-
glucopyranoside was measured by the method described below. The
cell line, which showed the greatest uptake activity, was selected
and designated as CS2-5E. CS2-5E cells were cultured in the
presence of G418 at 200 pg/mL.

25 3) Measurement of the inhibitory activity against the uptake of
methyl-o-D-glucopyranoside (o-MG)

CS2-5E cells were seeded into a 96-well culture plate at



at 37*C for 10 mnutes. After repeating the sanme treatnent, the
pre-treatnent buffer was renoved. To ggch well was added 75 PL 20 of the
measur enent buffer or the basal uptake buffer was added and incubated at
37" C for 1 hour. After renoving the neasurenent buffer, cells were washed
twice with 180 pL per well of the washing buffer (thebasal uptake buffer
containing 10 nM non- | abeled a-M5 . The cells were solubilized by 75 pL

per well ;0feQsi 2y B2l 4Lx 30di 4 iZsyWandr gxhdail tihecebl 3 SaM&hfere
transferred into PicoPlates (Packard) , and then added 150 pL of

M croSci QkedOid Raekaptld kaniksayi . xel miRadir@asfi \Hdny- 14dse 1RAS 5 §6a Pyan@eans  of
109 mecro-scintillation counter TopCount (Packard) . One hundred % was set

to the diftdergnoedelweenahbesHihakeainhdiRe BaoRbER) FhQURIJEAG S hadasal
upt ake, and the uptake of nmethyl (x-D glucopyranoside at each drug

concent r aptaReViBli £f €Al @H at.ad. cdheadhigg Sl 4D ROEBLHAULMOBh18Fiad) ¢h 0% upt ake
of nethyl a-D-glucopyranoside was inhibited (1C50 value), was cal cul at ed

usi ngs | ogbtapkotim chler ites dlidcal €iwholboit tdd,abmd magr{ekahirechlorfiess, conpound
| C50 value (nM) Exanple 1 58 Exanple 2 130 Exanple 3 2.0 10 Industri al
Appl i cabilbimy 2Hid -f(@shgdihekgedhyt) + t-pligpe et iingds etdyanesenl €édnby ddiel above
general fornmula (I) of the present invention, pharmaceutically acceptable
salts t hendob mMdt piodnydpsoxymertdofl) amdeomeahanehi btt bthg Achality in human
SA.T and can suppress
concentration of 1 mM. A test compound was dissolved in dimethyl
sulfoxide, and then appropriately diluted with distilled water.
10 Thetest compoundsolutionwasaddedtotheuptakebuffercontaining
1 mM 0—MG, and designated as a measurement buffer. For the control
group, the measurement buffer without any test compound was
prepared. For measuring the basal uptake, a basal uptake
measurement buffer which contains 140 mM chorine chloride instead
15 ofsodiumchloridewasprepared. Afterremovingtheculturemedium
of CS1-5-11D cells, 180 uL of the pre-treatment buffer (the basal
uptake buffer without o—-MG) was added to each well and incubated
at 37°C for 10 minutes. After repeating the same treatment, the
pre-treatment buffer was removed. To each well was added 75 uL
20 of the measurement buffer or the basal uptake buffer was added
and incubated at 37°C for 1 hour. After removing the measurement
buffer, cells were washed twice with 180 uL per well of the washing
buffer (thebasal uptakebuffer containing 10 mMnon-labeledoa-MG) .
The cells were solubilized by 75 uL per well of 0.2 mol/L sodium
25 hydroxide. The cell lysates were transferred into PicoPlates

(Packard), and then added 150 uL of MicroScint-40 (Packard) and

mixed. Radioactivity was measured by means of



15 increase of blood glucose |evel or |ower blood glucose |evel by

i nhi biting absorption of carbohydratggguch as glucose at the smal
intestine or by inhibiting reabsorption of glucose at the ki dney.
Therefore, the present invention can provide excellent agents for the
prevention or treatment of a disease associated 20 with hyperglycem a such
as di abetes, postprandial hyperglycema, inpaired glucose tolerance,

di abet i c pGeRBLEERhEODSat 988SESUNt¥r ThREoLhkE (PddRard-Al MRe Rundrdysed
het erocyclic derivative represented by the follow ng general forrmula (1):

R R2 Al waz 36t RoMth&diAErenhersstvednehefubt dkaafd thd coarreseftsu group
represented by the general formula: R5 (S) R5 10 [in the formula R 5 andR

6 i ndependant]y/nsSRT @p2Rked AN IRIEPt aRE OB mét KYHROKY g OhOYPyréhdidd fgen at om
a Cl-6 al kyl group, a C2-6 al kenyl " group, a CZ-6 al kynyl group, a Cl-6

al koxy ga@upachad&dgbcahkenytoxyona calClritalky! thé aagigup, a C2-r,
al kenylthio group, a halo (Cl-6 alkyl) group, a halo (Cl-6 al koxy) group, a
5 concentration, at which 50% uptake of methyl a-D-glucopyranoside
was inhibited (ICsg value), was calculated using logit plot. The

results are shown in Table 7.

[Table 7]
Test compound ICsg value (nM)
Example 1 58
Example 2 130
Example 3 2.0

10 Industrial Applicability
The fused heterocyclic derivatives represented by the
above general formula (I) of the present invention,
pharmaceutically acceptable salts thereof and prodrugs thereof
exert an inhibitory activity in human SGLT and can suppress
15 increase of blood glucose level or lower blood glucose level
by inhibiting absorption of carbohydrate such as glucose at the
small intestine or by inhibiting reabsorption of glucose at the
kidney. Therefore, the present invention canprovide excellent
agents for the prevention or treatment of a disease associated
20 withhyperglycemia suchasdiabetes, postprandial hyperglycemia,
impaired glucose tolerance, diabetic complications, obesity or

the like.



15 halo (C1-6 al kylthio) group, a hydroxy(d -C) alkyl) group, a
hydroxy(C2-6 al kenyl) group, a hydroxypC -6 al koxy) group, a hydroxy(d -6
al kylthi o) group, a carboxy group, a carboxy(d -6 alkyl) group, a

car boxy(C2-6 al kenyl) group, a carboxy(Cd -6 al koxy) group, a carboxy(Cl-6
al kylthio) group, a C2-7 20 al koxycarbonyl group, a C2-7 al koxycarbonyl
(A-6 al kyl) group, a C2-7 al koxycarbonyl (C2-6 al kenyl) group, a C-7 il

al koxycarbonyl (Cl-6 al koxy) group,ceafi#s?7 al koxycarbonyl (Cl-6 al kylthio)
group, a Cl-6 al kylsulfinyl group, a Cl-6 7 alkylsulfonyl group, -UV-WNR
)-Z, or any of the following substituents (i) to (xxviii) which may have |
to 3 substituents 5 selected fromthe foll ow ng substituent group a on the
ring; (i1). a Cé fQsedyhegeavrycliic) detil@tdrmgl +rOpresienitedChyl@hear yl -

(iv) a C6-10 aryl (d-6 alkyl) group, (v) a C6-10 aryl (d-6 al koxy) group,
(vi) a Cﬁol&o@ﬁmb(@bn&raﬂkfb&hhdb grmoup, (vii) a heteroaryl group, (viii)
heteroaryl-O, (ix) heteroaryl-S-, 10 (x) a heteroaryl (Cl-6 al kyl) group,
(xi) a heteroary? (d-6 alkoxy) group, (xii) a heteroaryl (C-6 al kylthio)
group, (XHR % C3 7 cycl oal kyl group, (Xiv) C3-7 cycloal kyl-O, (xv) C3-7
cycl oal kyl - S- (C?PY cycloal kyl (d-6 alkyl) group, (xvii) a C3-7
cycl oal kyl o€ zlkoxy) group, (xviii) a C3-7 15 cycloal kyl (Cl-6 al kylthio)
group, (Xti\ etggr ocycl oal kyl group, (xx) heterocycl oal kyl -0-, (xxi)

het er ocy aA% | -S-, (xxii) a heterocycloal kyl (C1-6 al kyl) group, (xxiii) a
het erpcyc oaIkyI (C1l-6 al koxy) - group, (xxiv) a heterocycloal kyl (Cl1-6

al kyl thi o) group, (xxv) an aromatic

wherein
1 )
one of R° and R4 represents a group represented by the

general formula:
RS
\
o-@ (s)
RS
10 [intheformulaR5andR6independentlyrepresentahydrogen
atom, a hydroxy group, a halogen atom, a Ci.g alkyl group, a
Cz-¢ alkenyl group, a Cz-¢ alkynyl group, a Ci-g alkoxy group,
aCpz-galkenyloxygroup, aCi-galkylthiogroup, aCz-galkenylthio
group, a halo(Ci-¢ alkyl) group, a halo(Ci-¢ alkoxy) group, a
15 halo(Cj-¢ alkylthio) group, a hydroxy(Cji-¢ alkyl) group, a
hydroxy(Cz-¢ alkenyl) group, a hydroxy(Ci-¢ alkoxy) group, a
hydroxy (C1-¢ alkylthio) group, a carboxy group, a carboxy(Ci-g
alkyl) group, a carboxy(Cz-¢ alkenyl) group, a carboxy(Ci-g
alkoxy) group, a carboxy(Ci-¢ alkylthio) group, a Cz-7
20 alkoxycarbonyl group, a Cz-7 alkoxycarbonyl (C;-.g alkyl) group,

a Cpz.7 alkoxycarbonyl (Cz2-¢ alkenyl) group, a Cy-7



20 cyclic am no group, (xxvi) an aromatic cyclic amno (C-6 alkyl) group
or (xxvii) an aromatic cyclic am no (%h—G al koxy) group, (xxviii) an
aromatic cyclic amno (Cl-6 alkylthio) group, J represents a Cl-6 al kyl ene
group which may have a hydroxy group, or a C2-6 al kenyl ene group; 25 U
represents -0-, -S- or a single bond and with the proviso that at |east one
of V.and Wis not a single bond when Uis -O or -S-); 112 V represents a

C1_6 al ky] Bns g Dby Fdf‘l_rgi)élhl&ég)?g_?&sﬁgg??(é/_%_gkl%lk%x%a@b_%lnlfqumtggﬁe group

or a single bond; Wrepresents - - of a single bond;, Z

i ndependeqitityl #1808 ©S@Rd$p 2 DY QIeN ei1eml fanpd- Grauy kexygagbonyl group, a
C6_10 aryl (%12-7 al koxyl?éirboﬁ) gr(ﬁ), A B% é DugD gclfgrrryl group, -R,

-CCR ., - S02R 1 sulIR )R dup CSNR RN (18020 RoA ahy- SE=NReEEd M &g R G ; R
7, RA, Rc and R D independently represent a hydrogen atom a Cl-6 al kyl
group whisalbgmytueavtes L itjotS (ubaitii)uehtishaed ebbed 1 b Brouvbsbetfieht owi ng
substituent group P, or any of the follow ng substituents (xxix) to (xxxii)
whi chsmaysdiaye: dd tfircin s tfidluenting sebsetiedehtogrbhe &obhowhagr sadpst it uent
group (x; (xxix) a C6-10 aryl group, (xxx) a heteroaryl group, (xxxi) a

C3-7 cycl oal kyl (9r aucgano( 2x¥ili yraupet ei drycoarl kylgoeyp (ilis )orcgZi4nd R 7
bi nd together with the nei ghboring nitrogen atomto forman aliphatic cyclic

ani no gr ciy Ws-eh (frey ahaye plargb(C; sgbbkylugndapselvca €¢-fpamytiiiei1fgl | owi ng
substituent group a;

alkoxy) group, (vi) a Cg-10 aryl(Ci-¢ alkylthio) group, (vii)
a heteroaryl group, (viii) heteroaryl-0-, (ix) heteroaryl-S-,

10 (x) a heteroaryl(Ci-¢ alkyl) group, (xi) a heteroaryl(Ci-¢
alkoxy) group, (xii) a heteroaryl(Cj-¢alkylthio) group, (xiii)
a C3-7 cycloalkyl group, (xiv) C3-7 cycloalkyl-0-, (xv) C3-7
cycloalkyl-S-, (xvi) aC3-7 cycloalkyl(Ci-galkyl) group, (xvii)
a C3-7 cycloalkyl (Ci-¢ alkoxy) group, (xviii) a Cz—7

15 cycloalkyl (Ci-¢ alkylthio) group, (xix) a heterocycloalkyl
group, (xx) heterocycloalkyl-0-, (xxi) heterocycloalkyl-S-,
(xxii) a heterocycloalkyl(Ci-¢ alkyl) group, (xxiii) a
heterocycloalkyl (C1-¢ alkoxy). group, (xxiv) a
heterocycloalkyl (Ci-¢ alkylthio) group, (xxv) an aromatic

20 cyclic amino group, (xxvi) an aromatic cyclic amino(Ci-g alkyl)
group or (xxvii) an aromatic cyclic amino(Cj-g alkoxy) group,
(xxviii) an aromatic cyclic amino(Cj-¢ alkylthio) group,

J represents a Cj-.g alkylene group which may have a hydroxy

group, or a Cp-¢ alkenylene group:;

25 U represents —0-, ~S- or a single bond and with the proviso

that at least one of V and W is not a single bond when U is —O-

or =-S-);



or RC and R D bind together with the neighboring nitrogen 20 atomto form
an aliphatic cyclic am no group whichjjgay have 1 to 3 substituents sel ected
fromthe foll owi ng substituent group R B represents a C2-7 al koxycar bonyl
group, a Cl-6 al kyl sul fonylam no group, a C6-10 aryl sul fonyl am no group, a
25 C1-6 al kyl group which may have 1 to 5 substituents selected fromthe
follow ng substituent group P or any of the follow ng substituents (xxxiii)

to (xxxvi) whighdpped@amnes & di0ch1ld3 erfdl§ebinp UaNtch A8l etvda HyRRdNe

foll ow ng substituent group a; (xxXiii) a C6-10 aryl group, (xXxxiv) a

het er oaregkogFEuF, cziéxaykeﬁ%%n% %y@ﬁ%aékyé §1 94 De ObohAXXVi ) a
y ,

het er ocycl oa group, E and R i ndependently represent a

hydrogen atomy gepyaBengkoupo-3 c80bapDYE (GRRMP, o2 &2s1ngt¥l behayp, a C2-7
al koxycar bonyl group, a C6_10 aryl (C2-7 al koxycarbonyl) group, nitro

group, a Cl-6 gl kyepkhaeylk 1gr eepreaesukf anhgarggenpatomgasbayifi doyl group
or a Cl1_6 alkyl group which may have 1 10 to 5 substituents selected from

the f®l | anksgysabbbniledtogp PUPCe0fg Rriylang R £1kinged ageiyiey greupgr m an
ethylene group; or RF and RG bhnd togef her V\nthcttbe nei ghbocrl ng nitrogen
atom t o hoferaglabirphgti eRCyclCORap ABOGR OUP-CdN (h Yy, haodN @) R 15
substi tuent selgct ed from][:he onI IGovm' ng substituent group a; Q represents
- _6 al kgbeNHR, of2-6 (alNReny[RNR,; - C2-6 al kynyl ene-, -d -6 al kyl ene-0O-,
-Cl -6 alkylene-$, -0-0-6 alkylene-, -S-Cl-6 alkylene-, -O-6
al kyl ene- O- O . R6, & kyRemed R i@Hepeadkenitéyerep @ sénfaleklyyénegen aBOM,R 8 ) -,
-N(R8 )CO, -A-6
a C1-g alkyl group which may have 1 to 5 substituents selected
10 from the following substituent group B, or any of the following
substituents (xxix) to (xxxii) whichmay have 1l to 3 substituents
selected from the following substituent group a;
(xxix) a Cg-10 aryl group, (xxx) a heteroaryl group, (xxxi)
a C3-7 cycloalkyl group or (xxxii) a heterocycloalkyl group
15 or Z and R7 bind together with the neighboring nitrogen
atom to form an aliphatic cyclic amino group which may have 1
to 3 substituents selected from the following substituent group
ay
or RC and RD bind together with the neighboring nitrogen
20 atom to form an aliphatic cyclic amino group which may have 1
to 3 substituents selected from the following substituent group
a;
RB represents a Cz-7 alkoxycarbonyl group, a Ci-g
alkylsulfonylamino group, a Cg-1p arylsulfonylamino group, a
25 Ci-¢ alkyl group which may have 1 to 5 substituents selected
from the following substituent group B or any of the following

substituents (xxxiii) to (xxxvi) which may have 1 to 3



20 al kyl ene- CON(R or -CON(R 8 )-C -6 al kylene-; R 8 represents a hydrogen
atomor a Cl-6 alkyl group; ring A rg presents a C6- 10 aryl group or a

het eroaryl group] and the other repréesents a hydrogen atom a hydroxy
group, an amno group, a halogen atom a Cl-6 alkyl group, a Cl1_6 al koxy 25
group, a cyano group, a carboxy group, a C2-7 al koxycarbonyl group, a

car banoyl group, a nono or di (C-6 alkyl) amno group, a halo(d-6 alkyl)

oy boxy (USRS gt do BP end Dol s A et B B o

rb I d I r r di
?%-Z”SIkyI) Ry %"C% o35, BELRE, { Bii®) & b dtiihya®oRRIg, o,
o Kowy val T5% Ia%k%‘é) iR eI ERBOBE, (oo EPHELe ?E8¥§I°gr§§

anlno(Clig%églkoxy) group, a nmono or di (A-6 alkyl) amno (Cl-6 alkoxy)
group, cycl oal kyl group, a C3-7 cycl oal kyl oxy group, a C3-7

cycl gal kyl (O -gF algd/| n RN e%e?mth,c&@g&'@élea@ thh%ezg)é% al@mgroup; R 2

andR 3 i ndependently represent hydrogén atom a Xy ~group, an am no

group, &, halogensAteR) & @Iaréaﬁbw' g868HP, aac?CI a6cy%\i KPpha ggroélpc% & cyano

group, a carboxy group, a - al kdxycar bonyf group, a carbanp group, a

I
e L

grow: BTk (el 8 ke (el 70y
al kyi) gsogPrbanhal @6l - rahkoxy)a QY alkyl group which may have 1
10 to 5 substituents selected from the following substituent group
B;
or R" and RF bind together to form an ethylene group;
or RF and R® bind together with the neighboring nitrogen
atom to form an aliphatic cyclic amino group which may have any
15 substituent selected from the following substituent group «;
Q represents -Ci-¢ alkylene-, -Cz-g alkenylene-, -Cs-g
alkynylene-, -Ci-¢ alkylene-0O-, -Ci-g alkylene-S-, -0-Ci-g
alkylene-, -S-Ci1.¢ alkylene-, -Cj-¢ alkylene-0-Ci-¢ alkylene-,

-C1-¢ alkylene-S-Ci-g alkylene-, —CON(RB)—, —N(RB)CO—, -Ci-6

20 alkylene-CON(R®)- or —CON(R®)-Ci-g alkylene-;
R8 represents a hydrogen atom or a C1-¢ alkyl group;
ring A represents a Cg-10 aryl group or a heteroaryl group]
and the other represents a hydrogen atom, a hydroxy group, an
amino group, a halogen atom, a Ci-¢ alkyl group, a Ci-¢g alkoxy
26 group, a cyano group, a carboxy group, a Cy_-7 alkoxycarbonyl

group, a carbamoyl group, a mono or di(Cj-g alkyl)amino group,

a halo(Cj-¢ alkyl) group, a hydroxy(Ci-g¢ alkyl) group, a



20 hydroxy (d -6 al koxy) group, a carboxy (C.-6 al koxy) group, a C2-

al koxycar bonyl (Cl -6 al koxy) group, a @arbanoyl (Cl-6 al koxy) group,
am no(d -6 al koxy) group, a nono or di(Cd-6 alkyl) amno (Cl.-6 al ko

group,

a C3-7 cycloal kyl group, a C3-7 cycloal kyl oxy group, a C3-7

cycloal kyl (A -6 al kyl) group, or 25 C3-7 cycloal kyl (d -6 al koxy) gr
represents 0, Sor NR9 * 2 represents CHor N, 115 R 9 represents

hydr ogen cghae @rl g £1x61 8l k¥

formul a:

B OPcakbbrple eé‘t§llé3y1})r %btﬁ]@pr@s(ytﬁ

bu
E 2 H (G"1) HVW&'OH OHor a fornul

HO- " Y- Qﬂkoﬁy@ursobyuqarlegau@m M;gg@aaabaﬁibya tlluglamyat) YRAUp, a

hydr oxy

group; E 2 represents a hydrogen atom a qu0|ne atom a ne

7
an

Xy)

oup; *
a

d by a
(G 2)

t hyl

group or ag axdhexgies Rlkydnodroud) &Stidrsd idrieiit(cgrgupliRyl pahidhegep gt om a

hydr oxy

group, an amno group, a Cl-6 al kyl group, a Cl-6 al koxy gr

oup, a

hal o (Cla@kghkydyoappuphadohah 0s @koky)agkouy) gr aydroxyrdLeai(kekyd al kyl)
group, a C2-7 al koxycarbonyl (Cl-6al kyl) group, ahydroxy(Cl-6al koxy)

5

10

15

20

25

group, a carboxy(Ci-¢ alkoxy) group, a C2-7 alkoxycarbonyl (Ci-¢
alkoxy) group, a carbamoyl(Ci-g¢ alkoxy) group, an amino(Ci-g
alkoxy) group, amono or di(Cj-¢ alkyl)amino (Cy1-¢ alkoxy) group,
a C3-7 cycloalkyl group, a C3-7 cycloalkyloxy group, a C3-7
cycloalkyl (C1-6 alkyl) group, or C3-7 cycloalkyl (Ci-g alkoxy)
group;

R2andR3independentlyrepresentahydrogenatom,ahydroxy

‘group, an amino group, a halogen atom, a Cj-¢ alkyl group, a

Ci1-¢ alkoxy group, a cyano group, a carboxy group, a Co-7
alkoxycarbonyl group, a carbamoyl group, a mono or di(Cj-g
alkyl)amino group, a halo(Cj-g¢ alkyl) group, a hydroxy(Cji-¢
alkyl) group, a cyano(Ci-¢ alkyl) group, a carboxy(Ci-g alkyl)
group,eaC2_7alkoxycarbonyl(Ci_Galkyl)group,eacarbamoyl(Cl_s
alkyl) group, an amino(Cj-¢ alkyl) group, a mono or di(Cji-¢
alkyl)amino(Cqi-¢ alkyl) group, a halo(Cj-¢ alkoxy) group, a
hydroxy (C1-¢ alkoxy) group, a carboxy(Ci-¢ alkoxy) group, a Cz-7
alkoxycarbonyl (C1-¢ alkoxy) group, a carbamoyl (Ci-g alkoxy)
group, an amino(Cj-¢ alkoxy) group, a mono or di(Cji-g
alkyl)amino(Cj-¢ alkoxy) group, a C3-7 cycloalkyl group, a C3-7
cyCloalkyloxy group, a C3-7 cycloalkyl(Ci-¢ alkyl) group, or
C3-7 cycloalkyl(Ci-¢ alkoxy) group;

A1 represents O, S or NR9;

A2 represents CH or N;

gr oup,



15 an am no(d -6al kyl) group, an am no (Cl-6 al koxy) group, anono or
di (C -6 al kyl)ani no group, a nono or 1dp[ hydroxy(Cl-6 alkyl)]am no group, a
Cl-6 al kyl sul fonyl group, a Cl-6 al kyl sul fonyl am no group, a Cl-6
al kyl sul fonylami no (Cl1-6 al kyl) group, a carboxy group, a C2--7
al koxycar bonyl group, a sulfamyl 20 group and -CON(RH )Rl [substituent
group Pl a halogen atgm a hydroxy group, an am no group, a Cl-6 al koxy
group, a Cl-6 al kyl tRi sgepregents Mllydr(ogmahm@(cy;i Cgf—(sumlkﬁlL@rOalmal o (Cl-6
al kyl t hi o) group, a hydroxy(Cl-6 al koxy) group drox (C1-6 al kylthio)
group, an am n® (@Erﬁsﬁpkﬁx?)gﬁPBEpFeBﬁesﬁﬁFﬁg PEJaG QF@yﬁPhlo) group, a
nmono or di (,Cl-6 al kyl) am no group, a nono or di (hydroxy (Cl-6 al kyl) ]
am no group; an ureido group, 5 a sulf amde group, a mono or di (Cl-6

, a nong or di [hydroxy (Cl1-6 alkyl) | ureido group, a
( . alk%l ~du) f ani de group, a nono or di [hydroxy (Cl-6 al kyl)
sul f ani de Hf ol “RHC2- 7 acylam no group, an amno (C2-7 acylam no) group, a
Cl-6 aIkyIsqu@hyI group, a Cl-6 al kylsul fonylam no 10 group, a
car banoyl -E al k Isulfonylanlno) group, a carboxy group, a C2-7
al koxycaPbofly °§WB¥ -CON(R H) RI, and any of the follow ng substituents
(xxxvii) to (XXXXVIII) mhlch may have 1 to 3 substituents selected fromthe
above SURS grgdp 15 (xxxvii) a C6-10 aryl group, (xxxviii) C6-10

O 4 S0t

aryl - (A -6 al koxy) group, (xxxx) a C6-10 aryl
(CI-6 aHﬂﬂt "Ofr oup, (XXXXI) a heteroaryl group, (xxxxii)
heteﬁgaryI-C),oﬂXXXX|||) a C3-7 cycloal kyl group, (xxxxiv) C3-7

E1 represents a hydrogen atom, a fluoine atom or
a hydroxy group;
E2 represents a hydrogen atom, a fluoine atom, a
methyl group or a hydroxymethyl group;
10 [substituent group al
a halogen atom, a hydroxy group, an amino group, a Cj-g alkyl
group, a C1-¢ alkoxy group, a halo(C1-¢ alkyl) group, a halo(Ci-¢
alkoxy)group, a hydroxy(Ci-g alkyl) group, a Cz-7
alkoxycarbonyl (C1-g alkyl) group, a hydroxy (Ci-¢ alkoxy) group,
15 an amino(Ci-¢ alkyl) group, an amino(Cj-¢ alkoxy) group, a mono
or di(Ci-¢ alkyl)amino group, a mono or dil[hydroxy(Ci-g
alkyl)}amino group, a Cji-¢ alkylsulfonyl group, a Ci-¢
alkylsulfonylaminogroup, a Cij-galkylsulfonylamino(Ci-galkyl)
group, a carboxy group, a Cz-7 alkoxycarbonyl group, a sulfamoyl
20 group and —CON(RH)RI
[substituent group P]

a halogen atom, a hydroxy group, an amino group, a Ci-g

alkoxy group, a Ci1-g alkylthio group, a halo(Ci-¢ alkoxy) group,



cycl oal kyl -0, (xxxxv) a heterocycloal kyl group, (xxxxvi) 20

het erocycl oal kyl -G, (xxxxvii) an alijppatic cyclic amno group or
(xxxxviii) an arorratl c cyclic amno group R Hand R 1 independently
represent a hydrogen atomor a Cl-6 al kyl group which nmay have 1 to 3
substituents selected fromthe foll ow ng substituent group 7; 25 or both of
R Hand R1 bind together vmth the nei ghboring nltrogen atomto form an

al i phatig ﬁ%?l)\sméi’\ ﬂg{s}tgll : uent prna)gl hgaggx% fﬂp&}“ Lbef&?p se] ected

fromthe fo grou |tuent group Y] a hal ogen

atom a 0 0 , 0 al a-6
al koxy) g?ggg%&yaa%yg%olx@%%{lﬂdg g?ll?g%s)aﬁg%lr oup, _la%nég%s%gvp%@ueﬁala%oiy)

group, a,peAg (et _gdh1kGit61d)) kyddufinh Rend oA (811080k 91 ) QmLBxﬂr (Cl-6,
al kyl) I am no group, an ureitdo” group, a sulfam de group, a ‘or di

(A -6 al kyhdndrsh @9 [91 Xy @lggnﬂleyl i ard e 5@ pl, Chn B A £¥b )g I]o ,.eido

group, a nono or di -6 "al kKyl') sul'fam de group, a nono or dl(hy roxy(Cl 6

al kylg] 20sSufimpad d;eccgi;pua,man&%r7dawhagnarmyqr Qi RNgRBLBO 4 &b
acylam no) group, a C -6 al kyl sul fonyl "group, a Cl-6 alkyl sul f onyl am no

group, ac¢ankaRYMko akkyl ryl f payd i@d §Pdus] OH P ﬁoC@EbQX C oup, a C2-7
al koxyca?bonyﬂﬂgrougy_ alsh farr%ylptéroup a%d l-gCO\I( OI )R K 1)5( iSéletl t uent

R e i i i e LT
group, ashydemive@drduml Kyh) 7@cgipmidaoc@oup, an amino (C2-7 acylamino)
group, a Ci-¢ alkylsulfonyl group, a Cj-g alkylsulfonylamino
10 group, a carbamoyl(Cj3-g alkylsulfonylamino) group, a carboxy
group, a Cz-7 alkoxycarbonyl group, —CON(RH)RI, and any of the
following substituents (xxxvii) to (xxxxviii) which may have
1 to 3 substituents selected from the above substituent group
oy
15 (xxxvii) a Ce-10 aryl group, (xxxviii) Cg-10 aryl-O-,
(xxxix) a Cg-10 aryl (Ci1-¢ alkoxy) group, (xxxx) a Cg-10 aryl(Ci-g
alkylthio) group, (xxxxi) a heteroaryl group, (xxxxii)
heterocaryl-0-, (xxxxiii) a C3-7 cycloalkyl group, (xxxxiv) C3-7
cycloalkyl-0-, (xxxxv) a heterocycloalkyl group, (xxxxvi)
20 heterocycloalkyl-0-, (xxxxvii) an aliphatic cyclic amino group
or (xxxxviii) an aromatic cyclic amino group
RH and RI independently represent a hydrogen atom or a
Ci-¢ alkyl group which may have 1 to 3 substituents selected
from the following substituent group y;
25 or both of RY and RT bind together with the neighboring
nitrogen atom to form an aliphatic cyclic amino group which may

have 1 to 3 substituents selected fromthe following substituent



al koxycar bonyl (d - 6al kyl ) group, ahydroxy(d -6al koxy) group, 20 an am no
(d-6 alkyl) group, an amno (C -6 aljkexy) group, anmpbno or di(Cl-6

al kyl )am no group, a nono or di[hydroxy(C -6 alkyl)]am no group, a Cl-6
al kyl sul fonyl group, a Cl-6 alkylsul fonylam no group, a Cl-6

al kyl sul fonylam no (O -6 al kyl) group, a carboxy group, a C2-7

al koxycar bonyl group, a sulfanoyl 25 group and -CON(RJ)RK Ri and R K
independa%télu% éepresent a hydrogen atomor a Cl-6 al kyl group which may
have any t “substituents selected 118 from a hydroxy group, an ami no

group, a Q+0k dih+ (Grofal kyl ) am no group, a C2-7 al koxycarbonyl group
and a car[%nggoyi2 gljlrgoup;grgr il)bﬁh of Ri and R K bind together with the

nei ghboring niht{9968eAt SHO { YA ARG, | ancYmbk hAe, ) whi ch may
5 have any 1 t% Bqug??i?‘g%nt sg sek{aecteﬁgg:‘rom a%ﬁyéfﬁg)&gg g%ﬁ% g%%% no

group, a hb O Ba b ) 23 R x9N O4Poud, @ h licq 9 hydr oxy
(d-6 al E%?Qg%)ﬂ%?&aa@?% gﬂoé?&ar E)(gr)]y(?l gl#%u?, 9g§lég¥§czlali%g&€§§t%onyl

(Q - 65 al k¥bhipgravBmand (8, CaEbRER AU a M¥nPoPhArERCER kG yhiaecept abl e
salt thefbeof ,pgor ampr,oérﬁgé?1 10 tﬁzr%{)f. 2? Anf used h(g?ergoc;/(?lqi)c &eri vative

as cl ai mggdolp,chaldiclor WDERGHPORY (EPI £S8 RS ) JBRERY §P6uB! AP urdl Rt hyl ene
group, %_'25 - CH20-, -SCI—g- ofr%,-CIgZé;-, gr a phar ngceu |'caIIy accept abl e

salt 15gtbapgod .sullfaikicogiodp} Nemeab. o8 diAdhugesd et pi s igeodgy,i vati ve

as claimed in claim2, wherein Qrepresents an ethylene group, or a

phar macedtihéwd by daCkedt Ry eC5ad a1khey pateidd grqumdaugprderedt (CRQ
alkyl)sulfamide group, a mono or di[hydroxy(Ci-¢ alkyl)]-

10 sulfamide group, aCz-7acylaminogroup, anamino (Cz-7acylamino)
group, a Ci-¢ alkylsulfonyl group, a Ci-¢ alkylsulfonylamino
group, a carbamoyl (Cj-g alkylsulfonylamino) group, a carboxy
group, a Cz-7 alkoxycarbonyl group, a sulfamoyl group and
~coN (R%)R®

15 [substituent group 8]

a halogen atom, a hydroxy group, an amino group, a Ci-g alkyl
group, a Ci-g alkoxy group, a halo(Cj-¢ alkyl) group, a halo(Ci-¢
alkoxy) group, a hydroxy(Ci-¢ alkyl) group, a Cz-7

alkoxycarbonyl (C1-g alkyl) group, a hydroxy(Ci-¢ alkoxy) group,

20 an amino(Cji-g alkyl) group, an amino(Cj-g alkoxy) group, a mono
or di(Ci-¢ alkyl)amino group, a mono or dil[hydroxy(Cj-g
alkyl)]amino group, a Ci-¢ alkylsulfonyl group, a Ci-g
alkylsulfonylamino group, aCji-galkylsulfonylamino(Ci-galkyl)
group, a carboxy group, a C2-7 alkoxycarbonyl group, a sulfamoyl

25 group and —CON(RJ)RK

K .
RJ and R independently represent a hydrogen atom or a

C1-6 alkyl group which may have any 1 to 3 substituents selected



4. A fused heterocyclic derivative as clainmed in claim?2, wherein Q
represents a nethyl ene group, or a pqiénaceutically accept abl e salt

t hereof, or a prodrug thereof. 25 5. fused heterocyclic derivative as
claimed in claiml1l, wherein R5 and R 6 independently represent a hydrogen
atom a hydroxy group, a halogen atom a Cl-6 al kyl group, a C2-6 al kenyl
119 group, a C2-6 al kynyl group, a Cl-6 al koxy group, a C2-6 al kenyl oxy

: - j At 22 k ' Lo.(-6
A R R e e e e T R G e S S TS S
hyd = I éd%b gl s : d Cl-6
a%lk:););g/( r%gg?ogyg;ﬁgr r oxy’?%cf -6 ﬁ%/ﬁ%@%%% (I;fgé,g%?%&%ﬁagﬁ%g%h{ imég!(l y
accept abl e sal p-tigefafs rOnna RFOGING SRRl WA\ e AL bekeLagC] i C
derivative as clained in any one of 10 clainms 1 to 5, wheréin theTring A

repr esenﬁﬁt%?éﬂzﬁ&n toNfo P arfaRYphdthe dydic @hi@op?abagw&mﬂaw _
acceptabl e salt thereof, or a prodrug thereof. 7. A fused heterocyclic

deri vat i Mevasaky al FRd3i Ui ONenod selledded Froh &hRir e I@idud; Rapresents
a group represented by the formula: HO~~O-r'0 He Y'"' OH or a

phar maceghi f8! §Yods ¢ aPhrPlL ofahl (Ehef afy10hm ny adbus, hhejgobiki@ S A
phar maceuti cal " conposition conprising as an activeé

group, a hydroxy(Ci-¢ alkyl) group, a C2-7 alkoxycarbonyl group,

a Cpo_7 alkoxycarbonyl (Ci1-¢ alkyl) group and a carbamoyl group,

or a pharmaceutically acceptable salt thereof, or a prodrug

10 thereof.

2. A fused heterocyclic derivative as claimed in claim 1,
wherein Q represents amethylene group, anethylene group, -OCHz-,

-CH20-, -SCH2- or —CH2S-, or a pharmaceutically acceptable salt

15 thereof, or a prodrug thereof.

3. A fused heterocyclic derivative as claimed in claim 2,
wherein Q represents an ethylene group, or a pharmaceutically
acceptable salt thereof, or a prodrug thereof.

20
4. A fused heterocyclic derivative as claimed in claim 2,
wherein Q represents a methylene group, or a pharmaceutically

acceptable salt thereof, or a prodrug thereof.

25 5. A fused heterocyclic derivative as claimed in claim 1,
wherein R5 and R6 independently represent a hydrogen atom, a

hydroxy group, a halogen atom, a C1-¢ alkyl group, a Cy-g alkenyl



ingredient a fused heterocyclic derivative as clainmed in any one of clains
1 to 7, or a pharmaceutically acceptahbe salt there of, or a prodrug
thereof. 25 120 9. A human SGLT inhibitor conprising as an active
ingredient a fused heterocyclic derivative as clained in any one of clains
1 to 7, or a pharmaceutically acceptable salt thereof, or a prodrug

thereof. 5 10. A human SA.T inhibitor as claimed in claim9, wherein the
SALT is §eblp, andiof aBlhil gkbuph hdqagyadkbyigrudp,t 81Coag adlkenyddxyn cl ai m
9, which is 10 an agent for the inhibition of postprandial hyperglycem a.
12. A hugroupEd Cnhibatbylesiclgroen, ia Ciad mlkenpiitdiia graup,agent for the
prevention or treatnent of a disease associated wth hyperglycema. 15 13.
A human B&L® (Cnbé EXlorl Jasyrolug, medhaho ¢CaignalXoxyegebnp, t Achal s 6aps;
associated wth hyperglycema is a disease selected fromthe group

consi sti agkyglthiabegesupi npaiydxbxy (Coseat slyén agreyup, dé digdrexy 6Oplg cat i ons,
obesity, hyperinsulinema, 20 hyperlipidem a, hyperchol esterol em a,

hyperdri glkeryildlegiayp, |a piydneetydl§ali sad kibxor derourabirea dsyd 2ox8(G1-6
hypertension, congestive heart failure, edenmm, hyperuricema and gout. 14.
A human 8EKYLlthhPbidrsrubysOk p@hPEMmaceutigiahly acErrirbke sglhhhegestt for the

i nhi bition of advancin% i npai red glucose tolerance into diabetes in a
subj ect.or a prodrug thereof.

6. A fused heterocyclic derivative as claimed in any one of
10 claims 1 to 5, wherein the ring A represents a benzene ring or
a pyridine ring, or a pharmaceutically acceptable salt thereof,

or a prodrug thereof.

7. A fused heterocyclic derivative as claimed in any one of

15 claims 1 to 6, wherein G represents a group represented by the

formula:
o
HO
HO™ “OH
OH

, or a pharmaceutically acceptable salt thereof, or a prodrug
thereof.

20
8. A pharmaceutical composition comprising as an active
ingredient a fused heterocyclic derivative as claimed in any
oneofclaimslto7, orapharmaceuticallyacceptable salt thereof,
or a prodrug thereof.

25



121 15. A pharmaceutical conposition as clainmed in claim8, wherein the
dosage formis sustained rel ease forggpation. 16. A human SG.T inhi bitor as
claimed in claim9, wherein the 5 dosage formis sustained rel ease

formul ation. 17. A nethod for the inhibition of postprandial hyperglycem a,
whi ch conprises adm nistering an effective anobunt of a fused heterocyclic
derivative as clained in any one of clains 1 to 10 7, or a pharmaceutically
accept abbe sal p HildreeGLTOInR itask demptheiagfas 48 adt ived hed rker ehite
prevention or treatment of a disease associated with hyperglycem a, which
conpri sea fkedihsteriotyclliz deretéetve \ws alainkedoin arfiusad deicaraamsc! i c
derivative as clained in any one of clains 1 to 7, or a pharmaceutically
accept ablleo Babt athermniceutri aa 1dnosk cigp t dtel @8t 1 t the réatst dwd plrod ridae
prevention or treatnent as clained in 20 claim 18, wherein the di sease
associ at eHewebli. hypergl ycemia is a disease selected fromthe group

consi sting of diabetes, inpaired glucose tolerance, diabetic conplications,
obesidy, hyperinsulinem a, hyperlipidenm a, hyperchol esterol em a,
hypertriglyceridema, |ipid netabolismdisorder, 25 atherosclerosis,

hypert endDon, Adngest iSGE&Theahibitot wecledred, inlplpamup| cemeeandhgout . 122
20. A nmethod for the inhibition of advancing inpaired glucose tolerance
into di aBel.®@sisnS@LSlbpedy/orwBGER2conpri ses administering an effective
amount of a fused heterocyclic derivative as clained in any one of clains 1
to 7, or a >

11. A human SGLT inhibitor as claimed in claim 9, which is

10 an agent for the inhibition of postprandial hyperglycemia.

12. A human SGLT inhibitor as claimed in claim 9, which is
an agent for the prevention or treatment of a disease associated
with hyperglycemia.

15
13. A human SGLT inhibitor as claimed in claim 12, wherein
the disease associated with hyperglycemia is a disease selected
fromthegroupconsistingofdiabetes, impairedglucosetolerance,
diabetic complications, obesity, hyperinsulinemia,

20 hyperlipidemia, hypercholesterolemia, hypertriglyceridemia,
lipid metabolism disorder, atherosclerosis, hypertension,

congestive heart failure, edema, hyperuricemia and gout.

14. A human SGLT inhibitor as claimed in claim 9, which is
25 an agent for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject.



5 pharmaceutically acceptable salt thereof, or a prodrug thereof. 21. A use
of a fused heterocyclic derivative asjeql ained in any one of clainms 1 to 7,
or a pharmaceutically acceptable salt thereof, or a prodrug thereof for the
manuf acture of a 10 pharnmaceutical conposition for the inhibition of

post prandi al . hyperglycem a. 22. A use of a fused heterocyclic derivative as
claimed in any one of clains 1 to 7, or a pharmaceutically acceptable salt

15 thereagf, or apharatidehtikerle@dmp®sit en sBRUGAY £ 61 a 8mBhamEaeay i cal
conposition for the prevention or treatnment of a disease associated with

hyper gl yeag dosade Acuwe iaS stiskiaited redlaise Zdrmulenrdion.t he di sease
associated 20 with hyperglycema is a disease selected fromthe group
consi sting of diabetes, inpaired glucose tol erance, diabetic conplications,
obesity, hyperinsulinem a, hyperlipidema, hypercholesterolem a,

hypertri gleycer Adewnan SALT dnhbabokissncldiiseddin ,cld ineBoseheresn & he
hypertensi on, congestive heart 25 failure, edema, hyperuricem a and gout.
24. A usdoshge ffosed ilsetsastayaledc rédeasat ifvemad aclismnred in 123 any one of
claims 1 to 7, or a pharmaceutically acceptable salt thereof, or a prodrug
thereof for the manufacture of a pharmaceutical conposition for the

i nhibition of advancing inpaired glucose tolerance into diabetes in a

subj ect . 15.25. Anesthmdierethedahibdtiesi of pastiprahdii add yipe nglaigarg,a,whi ch
conprises conbination with at | east one nenber selected from the group
consi sti Which gamppigepnadehBisteripgeanamcbective amount of a fused

heterocyclic derivative as claimed in any one of claims 1 to
10 7, or a pharmaceutically acceptable salt thereof, or a prodrug

thereof.

18. A method for the prevention or treatment of a disease
associated with hyperglycemia, which comprises administering
15 aneffectiveamount of a fusedheterocyclicderivative asclaimed
in any one of claims 1 to 7, or a pharmaceutically acceptable

salt thereof, or a prodrug thereof.

19. A method for the prevention or treatment as claimed in
20 claim 18, wherein the disease associated with hyperglycemia is
a disease selected from the group consisting of diabetes,
impaired glucose tolerance, diabetic complications, obesity,
hyperinsulinemia, hyperlipidemia, hypercholesterolemia,
hypertriglyceridemia, lipid metabolism disorder,
25 atherosclerosis, hypertension, congestive heart failure, edema,

hyperuricemia and gout.



gl ucose absorption inhibitor, a biguanide, an insulin secretion 10 enhancer,
a SGT2 inhibitor, an insulin or insuydon anal ogue, a glucagon receptor
antagoni st, an insulin receptor kinase stinulant, a tripeptidyl peptidase
Il inhibitor, a dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1 B inhibitor, a glycogen phosphorylase inhibitor, a 15

gl ucose- 6- phosphat ase i nhibitor, a fructose-bi sphosphatase inhibitor, a
pyr uvat e 2¢ehy dnogenRsg fidihtbé tigthiba thepnd f GdvlniGaReogpaese 4 nttdud or,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, glucagon-Iike
pepti de- tolargindeadend idaberept iiteal subdleagye whi 3 Woagi-ddke peptide-1
agoni st, anylin, 20 an anylin anal ogue, an anylin agonist, an al dose
reduct asedmimiisiidrdng amnh adffartddeglayeainton fe rd Fedd the Heromtd 1o
inhibitor, a protein kinase C inhibitor, a y-am nobutyric acid receptor
ant agoni slerizasddieurasc haaieledarninagoy sine aft rdesicrs @ td aGt @r NF- xB
inhibitor, a |ipid peroxidase inhibitor, an 25

N acebyl phadmedautkiedldci secepegbl eaad titinted by or 4 peobirngltiHeragyHwm h
factor-1, plate let-derived gromh factor, a platelet-derived growth factor
anal ogue, epidermal growth 124 factor, nerve growh factor, a carnitine
derivative, uridine, 5-hydrcxy-I-nethylhydantoin, EGB-761, binoclonol,

sul odexi @4,. YAlLR28e efi anfusedrhéteérscycalbadertvat avdyals oxhametdry|igl ut ar yl
coenzyne A reductase inhibitor, a fibrate, a P3-adrenoceptor 5 agonist, an
acyl - coemmyneng e¢helledmsr bltadyl or anpheraseseutikizBilyoacceposldé,saltt hyroi d
hor none receptor agonist, a cholesterol absorption inhibitor, a |lipase

i nhi bi t othegeofi,crags dmpradrvgl beriedd thoghdther memmfaiat unehidd teor, a
10 pharmaceutical composition for the inhibition of postprandial

hyperglycemia.

22. A use of a fused heterocyclic derivative as claimed in

any one of claims 1 to 7, or a pharmaceutically acceptable salt
15 thereof, or a prodrug thereof for the manufacture of a

pharmaceutical composition for the prevention or treatment of

a disease associated with hyperglycemia.

23. Auseasclaimedinclaim22, whereinthediseaseassociated
20 with hyperglycemia is a disease selected from the group
consisting of diabetes, impaired glucose tolerance, diabetic
complications, obesity, hyperinsulinemia, hyperlipidemia,
hypercholesterolemia, hypertriglyceridemia, lipid metabolism
disorder, atherosclerosis, hypertension, congestive heart

25 failure, edema, hyperuricemia and gout.

24. A use of a fused heterocyclic derivative as claimed in



| i poxygenase inhibitor, a carnitine palmtoyl-transferase 10 inhibitor, a
squal ene synthase inhibitor, a lowdgegity I|ipoprotein receptor enhancer, a
nicotinic acid derivative, a bile acid sequestrant, a sodiumbile acid
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angi otensin-converting enzyne 15 inhibitor, a
neutral endopepti dase inhibitor, an angiotensin |1l receptor antagonist, an

endot hel hRyCORY &t £NEiRABZY M 7| Y Bi pRE rmaBegPdeh Neli Acsgoem ns santagoni st ,
a diuretic agent, a calciumantagonist, a vasodilating anti hypertensive

agent, ahsyspdtheti a blrockugotageabf #oeemheahmbyuakitn@e2@ant i hypertensive
agent, an a2-adrenoceptor agonist, an antiplatelets agent, a uric acid

synt hesi phaphabelh@icad compoestiibs &genthandnhibliitAany odl kalianicaek. 26. A
human SA.T inhibitor as claimed in claim9, which 25 conprises conbination

with at lLispatredegieabee sellechadef tamo Hhabegresp ipoasissbiegtaf an insulin
sensitivity enhancer, a glucose absorption inhibitor, a biguanide, an
insul$n secretion 125 enhancer, a SG.T2 inhibitor, an insulin or insulin
anal ogue, a glucagon receptor antagonist, an insulin receptor kinase
stinmul an5.a tRigieptnabdutpiepl daspobitinhids tdaimeddipeptidyd, whdph dase |1V
inhibitor, a protein tyrosine phosphatase-1B 5 inhibitor, a glycogen
phosphor gbmpeisrhki bombinatiogl witk eah-wsp ateasenbdn Selecteal from
fruct ose- bi sphosphat ase inhibitor, a pyruvate dehydrogenase inhibitor, a
hepati ¢ theugorepgenesiistiingi bift en, iDsuhiinosesisticiyidygepbeagerrsyat hase
ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-Ilike
glucose absorption inhibitor, a biguanide, an insulin secretion
10 enhancer, a SGLT2 inhibitor, an insulin or insulin analogue,
a glucagon receptor antagonist, an insulin receptor kinase
stimulant, a tripeptidyl peptidase II inhibitor, a dipeptidyl
peptidase IV inhibitor, a protein tyrosine phosphatase-1B
inhibitor, a glycogen phosphorylase inhibitor, a
15 glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagodén-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
20 an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y—aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript
factor NF-kB inhibitor, a lipid peroxidase inhibitor, an
25 N-acetylated-a-linked-acid-dipeptidase inhibitor,

insulin-like growth factor-I, platelet-derived growth factor,

a platelet-derived growth factor analogue, epidermal growth



10 peptide-1 anal ogue, a glucagon-1like peptide-1 agonist, anmylin, an anylin
anal ogue, an anylin agonist, an al doge4reductase inhibitor, an advanced

gl ycation endproducts formation inhibitor, a protein kinase Cinhibitor, a
y-am nobutyric acid receptor antagonist, a sodium channel antagonist, a
transcript 15 factor NF-KB inhibitor, a |lipid peroxidase inhibitor, an
N-acetyl ated-(err)-1inked-aci d-di peptidase inhibitor, insulin-like growh
factor-| faphkatel sérvdegiyeeh Fawmdt,f actarnit aneldd el wit e ved dmewt h fact or
anal ogue, epidermal growh factor, nerve growh factor, a carnitine

deri vat i ¥ehydiriostyra ~m2@ hy-1hydiaot - h-, IBgBw1 6ly,dabinothomEGR-sAbddximeg| onol

sul odexi de, Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl
coenzyne YAle8dueh aset idhitd hitaiirgs ,achthaatécsa 4 erydrdsaatesdgdeyituirarydgoni st ,
an acyl - coenzynme A chol esterol acyltransferase inhibitor, probcol, a

thyroi d keemeymer Aaceptiortagenishibat@b, chof Hst£te) alFEpigudepvdeptdy tor, a

| i pase inhibitor, a mcrosomal triglyceride transfer protein inhibitor, a

| i pox¥ygengsaiisthi bint acy la comnziyimend palbdietstglrotlr avsflerases fE2@se nhi bitor, a
squal ene synthase inhibitor, a lowdensity |ipoprotein receptor enhancer, a
ni cot i ni dnadicd teeri paobeel,aa hiyeodd dogegnestreasptor sgonimsthi lae aci d
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
5 appet i chodegppesodarbsoaptieg dnbibitoseneedtipageednidbitiorhi lsitor, a
neutral endopeptidase inhibitor, an angiotensin |l receptor antagonist, an
endot hel miccospaatli g igdxwexidenfirensder RAosrdet Hahiibitegep®or ant agoni st
a diuretic agent, a calciumantagonist, a vasodilating anti hypertensive
agent, lipoxygenase inhibitor, a carnitine palmitoyl-transferase

10 inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme

15 inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting

20 antihypertensive agent, an ap—-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

26. A human SGLT inhibitor as claimed in claim 9, which
25 comprises combination with at least one member selected from
the group consisting of an insulin sensitivity enhancer, a

glucose absorption inhibitor, a biguanide, an insulin secretion



10 a synpathetic blocking agent, a centrally acting antihypertensive agent,
an a2-adrenoceptor agonist, an antiplogtelets agent, a uric acid synthesis
inhibitor, a wuricosuric agent and a urinary alkalinizer. 15 27. A nethod f
or the inhibition of postprandi al hyperglycema as clained in claim17,

whi ch conprises admnistering in conbination wth at | east one nenber
selected fromthe group consisting of an insulin sensitivity enhancer, a

gl ucose eabanielr,0a SGDTRI inhibatbr guami Desubin i drs ulr sulsiecreidlaguwhancer,
20 a SGL.T2 inhibitor, an insulin or insulin anal ogue, a glucagon receptor
ant agoni at glagaigosiulrecepeoapant akiond se , s anminasntl,i na redeptepat ikdylaseept i dase
Il inhibitor, a dipeptidyl peptidase |V inhibitor, a protein tyrosine
phosphat asémuBanthi bi toipert idyl eegpan dases fjioighasetonhididipepta dyl

gl ucose- 6- phosphat ase 25 inhibitor, a fructose-bi sphosphatase inhibitor, a
pyr uvat e pepehgdisegdiVasahibhitioirt,om, parcttedat ity rglsicen phgephsita sieriibi t or,
D-chiroinsitol, a glycogen synthase kinase-3 inhibitor, 127 gl ucagon-1like
pept i @le- 1nhad bjitweragen dlivkegespphdephoaydlasgué nhidkigloagagon- | i ke pepti de-1
agoni st, anylin, an anylin anal ogue, an anylin agonist, an al dose reductase
i nhi bi t ogluswsathbapbedPhgityset iloh idddwreddc tfs ucdoset-bds phosiphiatt@ése a pr ot ei n
kinase C5 inhibitor, a y-am nobutyric acid receptor antagonist, a sodium
channel anhdddniogy, aapPvravase giehvdeogeniseks nhilisioror 2 &epiasii¢ per oxi dase
inhi bitor, an N-acetyl ated-a-|inked-acid- dipeptidase inhibitor,

i nsul i n- BilMecgeogemesast trhibiton aPerbirgéppiéalgradl icegep synthase

pl atel et-derived grow h 10 factor anal ogue, epjdermal growh factor, nerve
growt h fgép§§§—3 inhibitor, glucagon-like peptide~1l, a glucagon-like

10 peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
receptor antagonist, a sodium channel antagonist, a transcript

15 factor NF-kB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,

20 5-hydroxy-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a B3-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a

25 cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a

lipoxygenase inhibitor, a carnitine palmitoyl-transferase



a carnitine derivative, uridine, 5-hydroxy-1-nethyl hydantoin, EGB-761,

bi nocl onol, sul odexi de, Y-128, an antjodi arrhoics, cathartics, a

hydr oxynet hyl gl utaryl coenzyme A reductase inhibitor, a fibrate, a

P3- adrenocept or agoni st, an 15 acyl -coenzyneA chol esterol acyltransferase
i nhibitor, probcol, a thyroid hornone receptor agonist, a chol esterol
absorption inhibitor, a lipase inhibitor, a mcrosonmal triglyceride

transfer jphebitdr, Nl RBigu@Nend ISyRRUBRNATH iARIH,t &F 1 A-dedJitly ne
pal m toyl -transf erase inhibitor, a squal ene synthase 20 inhibitor, a

| ow densiltiypobirp@Riel eEBepe6eniitiareid@NCehi cat iRiieohENHCISE] $helpvé yal i ve, a
bile acid sequestrant, asodiumbile acid cotransporter inhibitor, a

chol est epall eesicad eaieferantl, Okeisodifhi/Biler acir apRretdnisp oyt essant, an
angi ot ensi n-converting enzyne inhibitor, a neutral 25 endopepti dase

i nhi bi t oAinhabi&wvgi, ok eflsd Nedt et €L epiteyr anbagdeirsprotainensioibetén; converti ng
enzyne inhibitor, an endothelin receptor antagonist, a diuretic agent, a

cal ci 3m appagatiestsupp2@ssantyseti habiing estintyperieansinege ergsmle, a
synpat heti c bl ocking agent, a centrally acting anti hypertensive agent, an
(err) 2- adhaibdeptror aagent sd] emdepé pipl db e eirsh Hgbtndy, arurdreyiatiehsisynt hesi s
inhibitor, a uricosuric agent and a urinary 5 alkalinizer. 28. A nethod for
t he prevéailt ireceptotrr @attagonict ,a adi eedodheddpeciontved tuirigh emgyaregl ycem a as
claimed in claim18, which conprises admnistering in conbination with at
| east onénmebbhéoriasehdotbeliinomadntqr supagonsstt iandiofetnciagsanit,n
sensitivity enhancer, a glucose absorption inhibitor, a biguanide, an
insulin a calcium antagonist, a vasodilating antihypertensive agent,
10 a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a

uricosuric agent and a urinary alkalinizer.

15  27. Amethod for the inhibition of postprandial hyperglycemia
| as claimed in claim 17, which comprises administering in

combination with at least one member selected from the group
consisting of an insulin sensitivity enhancer, a glucose
absorptionihhibitor,abiguanide,aninsulinsecretionenhancer,

20 a SGLT2 inhibitor, an insulin or insulin analogue, a glucagon
receptor antagonist, an insulin receptor kinase stimulant, a
tripeptidyl peptidase II inhibitor, a dipeptidyl peptidase IV
inhibitor, a protein tyrosine phosphatase-1B inhibitor, a
glycogen phosphorylase inhibitor, a glucose-6-phosphatase

25 inhibitor, a fructose-bisphosphatase inhibitor, a pyruvate
dehydrogenase inhibitor, a hepatic gluconeogenesis inhibitor,

D-chiroinsitol, a glycogen synthase kinase-3 inhibitor,



secretion enhancer, a SGT2 inhibitor, an insulin or insulin analogue, a
gl ucagon receptor antagonist, an |nSLH2 n receptor kinase stinmulant, a
tripeptidyl peptidase Il inhibitor, a 15 di peptidyl peptidase |V inhibitor,
a protein tyrosine phosphatase-1B inhibitor, a glycogen phosphoryl ase
inhibitor, a glucose- 6-phosphatase inhibitor, a fructose-bi sphosphat ase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic gluconeogenesis

i nhi bi tor% GAn-Qiin&d %@'pt1@eﬂ-|1ycQQQDuéé’@éﬁaﬁfkgopé(}b@ﬁé@—§ amchjdé)r

gl ucagon-1i ke "pepti de- a glucagon | i ke” peptide-1 anal ogue,

gl ucagond hkecpgphl-Uekd pgoi&d~1 agphiBL, aiyBW/| igh am?mat@alaﬂ;@éwl in
agoni st, an al dose reductase inhibitor, an advanced glycation endproducts

formati omn kRRlbht @@onﬁs’prOélﬁflaldﬁsiéaé‘zédﬁcltabbbhhﬁﬁb1@_06:6réﬂ -@adxdyedud yri ¢
acid 25 receptor antagoni st, a sodi um channel antagonist, a transcript
fact or NglKBatikinbehdprodukitigi dopes oxodlaigthibitidit t & prafein kinase C
N-acetyl ated-(err)-1inked-aci d-di peptidase inhibitor, 129 insulin-like

growt § fasimabikor! a faatnﬁﬂfut\mdyé@miré@@ﬁwn an&a@oah@te,t adgydimad growt h
factor anal ogue, epidermal growh factor, nerve growh factor, a carnitine

deri vat i \Whanid10hmagoi S faoxyansdmetgty £ Ay depinei-kB BeBi B 6dor blam.qiﬁml :
sul odexide, 5 Y-128, an antidiarrhoics, cathartics, a hydroxynethyl gl utaryl

coenzy e pk riodddeisas @ nhifi iidgr ,am NHdueatyd a ta Rd-ddirvat-eqdiad- agoni st, an
acyl -coenzynme A chol esterol acyltransferase inhibitor, probcol, a thyroid
hor none rddeeptddasgoningtibid o myhdlnsstlamoll ikes @noitdn fiadtidditlor, a |i pase
inhibitor, a 10 mcrosomal triglyceride transfer protein inhibitor, a
| i poxygerdsd sleti-geamved arawiilt ifscted, ma ellattelg@tsfdaristed growth
10 factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-1-methylhydantoin,
EGB-761, bimoclomol, sulodexide, ¥Y-128, an antidiarrhoics,
cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an
15 acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,
a thyroid hormone receptor agonist, a cholesterol absorption
inhibitor, a lipase inhibitor, a microsomal triglyceride
transfer protein inhibitor, a lipoxygenase inhibitor, a
carnitine palmitoyl-transferase inhibitor, a squalene synthase
20 inhibitor, a low-density lipoprotein receptor enhancer, a
nicotinicacidderivative, abileacidsequestrant, asodium/bile
acid cotransporter inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an
angiotensin-converting enzyme inhibitor, a neutral
25 endopeptidase inhibitor, anangiotensin II receptor antagonist,

an endothelin-converting enzyme inhibitor, an endothelin

receptor antagonist, a diuretic agent, a calcium antagonist,



i nhibitor, a squal ene synthase inhibitor, a [owdensity |ipoprotein
receptor enhancer, a nicotinic acid degivative, a bile acid sequestrant, a
sodiuni bile acid cotransporter 15 inhibitor, a cholesterol ester transfer
protein inhibitor, an appetite suppressant, an angi otensin-converting
enzynme inhibitor, a neutral endopeptidase inhibitor, an angiotensin |
recept or antagoni st, an endothelin-converting enzynme inhibitor, an

endot hel bny4 868P1 8¢ i AGL AR Ble rttertt Weigendgent syrkPa eh & Sivamantagoni st, a
vasodi | ati ng anti hypeftensi ve agent, a sSynpathetic bl ocking agent,” a

central | ygaaking centirRpe GerSnve aatiehlypedt cadid@d QRRERNt @ agoni st, an
antiplatelets agent, a uric acid synthesis inhicbitor, a wuricosuric agent

and a ur ppapdrahkekbblbzehgoR?seY- ah ARt hptatolet Beaddht Pid i oM Ofaddyanci ng
i mpaired glucose toleranCe into diabetes in a subject as clained in claim

19, 130 syhiteleseemMhhies tadni B sirécoB@irik egeithandm Wrdlihaaty | east one
menber selected fromthe group consisting of an insulin sensitivity
enhanger al&aghung@ee .absorption inhibitor, a biguanide, an insulin secretion
enhancer, a SGLT2 inhibitor, 5 an insulin or insulin anal ogue, a gl ucagon
receptor antagonist, an insulin receptor kinase stinulant, a tripeptidyl
peptidase |1 inhibitor, a dipeptidyl peptidase IV inhibitor, a protein
t yr osi ne2ghosphamasbotiBfiomhithiet prevanglpoogen tpeaspleartylodsa diseialsiet or, a
gl ucose- 6- phosphatase inhibitor, a 10 fructose-bi sphosphatase inhibitor, a
pyr uvat eadebydrtgdnadeh hypieligtllycema ahepatila iglegc dme oderigsils,i mhiisiht or ,
D-chiroinsitol, '
comprises administering in combination with at least one member
10 selected from the group consisting of an insulin sensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
15 dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
20 kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
25 receptor antagonist, a sodium channel antagonist, a transcript

factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

N-acetylated-a-linked-acid-dipeptidase inhibitor,



a gl ycogen synthase kinase-3 inhibitor, glucagon-like peptide-1, a

gl ucagon-1i ke peptide-1 anal ogue, a qbgcagon-like peptide-1 agoni st,
anylin, an anylin anal ogue, ananylindgoni st, anal dose 15 reductase

i nhi bitor, an advanced gl ycati on endproducts formation inhibitor, a protein
kinase Cinhibitor, a y-am nobutyric acid receptor antagonist, a sodium
channel antagonist, a transcript factor NF-xB inhibitor, a lipid

per oxi dafﬁshﬂi'hbﬂﬁléﬁ(@éh% %seush:a&?dp?a{ég%@dagfwea%ﬂ@@g%ge%%

i nhi bitor, 1nsulln- e gromh factor-1, atel et-derive rowt h factor, a

pl atel et ;ds1ivedegrQutivefiagtontANBLOEYE. aRR1EE0LER! et QWRaflagtkBkichner ve
gromh factor, a carnitine derivative, uridine,

5- hydr oxyade 8B} e e rcwith £faEEBr76d. cd¥ M dler i94tadRXi deidYnd28, an

antidiarrhoics, 25 cathartics, a hydroxynethyl gl utaryl coenzynme A reductase

i nhi bi t 08-h9dEbRy Al meBh{ ERYYHSN LI £NECBRF] , a90MbSLomdD, sat¥HegeaR7y e A
chol esterol acyltransferase inhibitor, probcol, 131 a thyroid hornone

recept oryageg} dn aatshlekesherek, absohptt DOs, i AvBrbaymedhllpasearphi bitor, a
m crosomal triglyceride transfer protein inhibitor, a |ipoxygenase

i nhi bi toasoeﬁz%@é_rni téaecPada iryibitansha erias@ddhiadbipohdransadakenre
synthase 5 inhibitor, a lowdensity |lipoprotein receptor enhancer, a
ni coti ni ggenidtfdeahvatyVeccanbime ActHokreguesblaatylerandfyphbel e acid
cotransporter inhibitor, a cholesterol ester transfer protein inhibitor, an
appeti t eishppi essanprohoocanga otenso id choyeohengeeapyoe agbhbstora a neutral
10 endopeptidase inhibitor, an angiotensin Il receptor antagonist, an
endot hel chetesverbilngbeozphion nhnhibdtoranaehilpabel inhibitor, a
10 microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter
15 inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme
inhibitor, anendothelin receptor antagonist, adiuretic agent,
20 a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer.
25

29. A method for the inhibition of advancing impaired glucose

tolerance into diabetes in a subject as claimed in claim 19,



receptor antagonist, a diuretic agent, a calciumantagonist, a vasodilating
anti hypertensive agent, a sym:)atheti(:]_3 | ocking agent, a centrally acting
anti hypertensive agent, an 15 (X2-adrenoceptor agonist, an antiplatelets
agent, a uric acid synthesis inhibitor, a uricosuric agent and a urinary

al kalinizer. 30. A use of (A) a fused heterocyclic derivative as clained 20
in any one of clains 1 to 7, or a pharmaceutically acceptable salt thereof,

or 2 Prodhion! Berselsanhdifin Alrd 2% 1ANGMIBIREE 106 aH 8¢ {405t L oroup

consisting of aninsulin sensitivity ancer, a glucose absorption

i nhi bi t OpemplRird4anicdecdafirbalithR $UpeibAR 18RNARCRTE o8 SHs[A iimnhi bitor, an
insulin or insulin 25 anal ogue, a “glucagon receptor antagonist, an insulin

recept or 5ekisias& il Bahakkerd & igl@RbisdY hpReRHda%E inhibikidd,tar, a
di peptidyl peptidase IV inhibitor, a protein tyrosine 132 phosphatase-IB

i nhi bi t o gRa@liieQd8A PRSSPRAT ¥ybasetivhi diidcer A 4361081 diripiasRhat ase
i nhi bitor, "a fructose-bi sphosphatase inhibitor, a pyruvate dehydrogenase

i nhi bt on BnHEDPRE bG iMSUTDNERAGaRRTIES 4 Bhiulialyen r&-ept bpiantidgdnist gl ycogen
synt hase 5 ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-I|ike

pepti de- knanakAULR, réceptsngdmnddketpanl bee; la agoipedt i@y Igdpt idizeanyl in
anal ogue, an anylin agonist, an al dose reductase 1nhibitor, an advanced

gl ycati onIendpibductrs hodipépoidyl nbébt iddse arprigitei i komase gedtdiinbi tor, a
y-am nobutyric acid 10 receptor antagonist, a sodium channel antagonist, a
transcri ptyrolsaaeo phNEpKE tiask-iiBt dnhidiltiop, d apglgxiodese phalsiphicrgr] a s&n
N-acetyl at ed- a-| i nked- aci d- di pepti dase i nhi bitor,

inhibitor, a glucose-6-phosphatase inhibitor, a

10 fructose-bisphosphatase inhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol,
aglycogen synthase kinase-3 inhibitor, glucagon-like peptide-1,
a glucagon—like'peptide—l analogue, a glucagon-like peptide-1
agonist, amylin, anamylinanalogue, anamylinagonist, analdose

15 reductase inhibitor, an advanced glycation endproducts
formation inhibitor, a protein kinase C inhibitor, a
y-aminobutyric acid receptor antagonist, a sodium channel
antagonist, a transcript factor NF-«xB inhibitor, a lipid
peroxidase inhibitor, an N-acetylated-oa-linked-acid-

20 dipeptidase inhibitor, insulin-like growth factor-I,
platelet-derived growth factor, a platelet-derived growth
factor analogue, epidermal growth factor, nerve growth factor,
a carnitine derivative, uridine, 5-hydroxy-l-methylhydantoin,
EGB-761, bimoclomol, sulodexide, Y-128, an antidiarrhoics,

25 cathartics, a hydroxymethylglutaryl coenzyme A reductase
inhibitor, a fibrate, a Pi3-adrenoceptor agonist, an

acyl-coenzyme A cholesterol acyltransferase inhibitor, probcol,



insulin-like growh factor-1, platelet -derived growh factor, a

pl atel et -derived growth factor anal o , epidermal growth 15 factor, nerve
grow h factor, a carnitine derivative, "uridine,

5- hydr oxy-| - net hyl hydant oi n, EGB- 761, binoclcncl, sul odexide, Y-128, an
antidiarrhoics, cathartics, a hydroxynethyl glutaryl coenzyne A reductase
inhibitor, a fibrate, a P3-adrenoceptor agonist, an acyl-coenzyne A

chol est er0l 32yl ABSHBhAS 8c28pt BRI RELRL st ProRGR 1o &4 HYT URE Y IRNE
receptor agonist, a cholesterol absorption inhibitor, a lipase inhibitor, a

m cr cscmalnHidigitcerd de gd s i el i il iddial a rid BRYseRase
inhibitor, a carnitine palmtcyl-transferase inhibitor,” a squal ene synt hase

i nhi bi t ortr s dreW Galdtidith 3mHiHIYOt & N iIRGERN a RNNEES i t & hiLotinic acid
derivative, a bile acid sequestrant, a sodiunlibile acid cotransporter

i nhi bi t Olcardh iGNAHESs Bt 0PSBt EFahk 888A8E iPMALRHD r, NhisBiubQlencady i sappetite
suppressant, an angi otensin-converting enzyne inhibitor, a neutral

endopgpt iigse it bial Arow-ateradigi wllesprotdin etrpifioBdagdtet, An _
endot hel i n-converting enzynme inhibitor, an endothelin receptor antagonist,

a di ur et ind RadMic &cid a8k truti as) adinicsdcidsy¥gaedt Faht @ sy dypertensi ve
agent, a synpathetic blocking agent, a centrally acting antihypertensive
agent, amdiel oz radvspoade dmhhigaicd,, archcdristpirilelaitemgatdnsfReri ¢ aci d
synthesis inhibitor, a wuricosuric agent and a urinary al kalinizer, for the
manuf act yretEd rofi ndn ifhisrogc eut | apgle tdrgp asippres Saort ,t ken | nhi bition of
post prandi al hyperglycema. 31. A use of (A) a fused heterocyclic derivative
as cl ai mechgiotensin-converting enzyme inhibitor, a neutral
10 endopeptidase inhibitor, anangiotensinIJ receptor antagonist,
an endothelin-converting enzyme inhibitor, an endothelin
receptor antagonist, a diuretic agent, a calcium antagonist,
a vasodilating antihypertensive agent, a sympathetic blocking
agent, a centrally acting antihypertensive agent, an
15 oaj-adrenoceptor agonist, an antiplatelets agent, a uric acid

synthesis inhibitor, a uricosuric agent and a urinary

alkalinizer.

30. A use of (A) a fused heterocyclic derivative as claimed
20 in any one of claims 1 to 7, or a pharmaceutically acceptable
salt thereof, or a prodrug thereof and (B) at least one member
selected from the group consisting of an insulin sensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
25 analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a

dipeptidyl peptidase IV inhibitor, a protein tyrosine



in any one of clains 1 to 7, or a pharnmaceutically acceptable 15 salt
thereof, or a prodrug thereof and (B),gt | east one nenber selected fromthe
group consisting of an insulin sensitivity enhancer, a glucose absorption
i nhi bitor, a biguanide, an insulin secretion enhancer, a SG.T2 inhibitor,
an insulin or insulin analogue, a glucagon receptor antagonist, an insulin
receptor 20 kinase stimulant, a tripeptidyl peptidase Il inhibitor, a

di peptid i e1kVs A P £ or j i ; -1B
R A e e e R e AR G i Ty

i nhi bi t o, gRuds sl 0SEnE5SRELSPEAIASE 1t W B tFctd sRYHY %3S sperdisegenase
inhibitor,  a hepatic 25 gl uconeogenesis inhibitor, D-chiroinSitol, a

gl ycogen; synphase, ki pgsavatenBiehyhebgedbdeaqanibikerpept h@%a%,ica_
gl ucagon-1li ke peptide-1 anal ogue, a glucagon-1like peptide-1 agoni st,

anylin, &3dcoABogBurkkh saittl it r,ap-aRYkbinadeBl sla gBRc3YERSYnteAduet ase
i nhi bitor, an advanced gl ycati on endproducts formation 1inhibitor, a protein

ki nase CxiiABkBi-B0inh@bYt8#] n@butygoe- Brkdl pdeciapd-or, anigageaigeh-1a kgodi um
channel antagonist, a transcript 5 factor NF-KB inhibitor, a lipid

per oxi daFépthébﬂtal{al@qhe NaagRidd goredt tké pelped dacildagbpept ) dasge inphi bi tor,
insulin-l1ike growh factor-1, platelet-derived gromh factor, a
pl at el et afleamygdngaaat bghact an angloéguagoapsder aml agdewkeh retiactase nerve
grow h factor, a carnitine derivative, uridine, 10
5- hydr oxynhibetbyl hgdanatdoanceBGB1¥64t ibnnmeodpmokdncss| ddexadéon Y- 128, an
antidiarrhoics, cathartics, a hydroxynet hyl glut aryl coenzynme A reductase
i nhi bi t oinhabfitbrat£ prootdadt aneeeptiorh ikhigan,st, y-aamiambutoneiny yeg dA
chol esterol acyltransferase

10 receptor antagonist, a sodium channel antagonist, a transcript

factor NF-kB inhibitor, a lipid peroxidase inhibitor, an
N-acetylated-a-linked-acid-dipeptidase inhibitor,
insulin-like growth factor-I, platelet-derived growth factor,
a platelet-derived growth factor analogue, epidermal growth

15 factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy~-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a B3-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase

20 inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density

25 lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an



i nhi bitor, probcol, a thyroid hornone receptor agonist, a 15 chol esterol
absorption inhibitor, a |lipase inhibygﬁr, a mcrosonal triglyceride

transfer protein inhibitor, a |ipox nase inhibitor, a carnitine
pal mtoyl -transferase inhibitor, a squaiene synthase inhibitor, a
| ow-density |ipoprotein receptor enhancer, a nicotinic acid derivative, a

20 bile acid sequestrant, a sodiunmbile acid cotransporter inhibitor, a

chol est ehBbe?se! sLiAIEehnh OLfl Ardalidis, A RAS W SURpr essant, an

;
angi otensfn-converting enzyne inhibitor, a neutral e se inhibitor,

an angi o§ aR§bAtolrl, HEREREPA1EAG0EHE1dadd SIWOENESE N-LOMMRIItUh SEY® 25

i nhibitor, an endothelin receptor antagonist, a diuretic agent, a calcium

ant agoni 3f, racepeed hakhd@naRi, Nupehdetneg idg¥nverd iNYTRAARd ¢ bl ocki ng
agent, a centrally acting 136 antihypertensive agent, an a2-adrenoceptor

agoni st, jaRipaRLIrD! At ehabehadeAtredeplid€anthdonYBthasisukahi BidQint 2
uricosuric agent and a urinary alkalinizer, for the manufacture of a

phar ngceyt Eéihiﬁﬂnﬁﬁﬁh?bﬁﬂsfprat\F@SéﬂﬁN@@iﬁ@%ﬁiHi&%ﬂ%i\ﬁa fgentdi sease
associated wth hyperglycema. 32. A use of (A) a fused heterocyclic

derivati ye sgmpaltaletad plodckingoRgedit,Cladidentkald y/.ac¥ing pharmaceutical |y
acceptable salt thereof, or a prodrug thereof and (B) at |east one nenber

10 sel echgd ihiRritke saveURgedRSi Sin BG -aldrancceitor ag@Rsist, Viay enhancer, a
gl ucose absorption inhibitor, abiguanide, aninsulin “secretion enhancer, a

SGLT2 i nhhhiipdatedetisnaglent 0l urdd aridasainedes,i sa ighiddgaer,r ecept or
antagoni st, an insulin receptor kinase stinulant, a tripeptidyl peptidase
|1 inhibutrdcpsaric agent and a urinary alkalinizer, for the manufacture

10 of a pharmaceutical composition for the inhibition of

postprandial hyperglycemia.

31. A use of (A) a fused heterocyclic derivative as claimed
in any one of claims 1 to 7, or a pharmaceutically acceptable

15 salt thereof, or a prodrug thereof and (B) at least one member
selected from the group consisting of an insulin sensitivity
enhancer, aglucose absorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLT2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor

20 kinase stimulant, a tripeptidyl peptidase II inhibitor, a
dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase~-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic

25 gluconeogenesis inhibitor, D-chiroinsitol, a glycogen synthase
kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like

peptide-1 analogue, a glucagon-like peptide-1 agonist, amylin,



16 di peptidyl peptidase IV inhibitor, a protein tyrosine phosphatase-IB
i nhibitor, a glycogen phosphoryl ase H%Qibitor, a gl ucose- 6-phosphat ase
i nhibitor, a fructose-bi sphosphatase "I'nhibitor, a pyruvate dehydrogenase
inhibitor, a hepatic gluconeogenesis inhibitor, D-chiroinsitol, a glycogen
synt hase 20 ki nase-3 inhibitor, glucagon-like peptide-1, a glucagon-1like
pepti de-1 anal ogue, a glucagon-like peptide-1 agonist, anylin, an anylin

anal ogueanagma Ty hi Anad8BLe!, aAN atld93e ah8H¥eE2San AR Feauit advanced
gl ycation endproducts formation inhibitor, a protein kinase Cinhibitor, a

y-am nobyh)ibetael dagSaHeaaREAr gaRAEIBNSbndBroadicy® Gaanaeli oant agoni st, a
transcript factor NF-KB inhibitor, a |ipid peroxidase inhibitor, an

N-acetyl %ﬁ@r@tb&nk@%;r%ce‘éhﬁik@%@sled@sl@lﬂmt@f,or Y5301 ndHSE & 1 lai&ahgr owt h

factor-1, platelef-derived growth factor, a platelet-derived growh factor

anal oguereeppei M t LF O &t , f2a66Q1 umn&Harthedr Wt Bgbag ke, a & raaigidiigte
derivative, uridine, 5-hydroxy-1-nethyl hydantoin, EGB-761, binoclonol,

sul odexi dgctar YNE2RB gﬂhgsakekarahqﬁgid patBarbhes, iAnApdreryMahhyl gl utaryl
coenzynme A reductase inhibitor, a fibrate, a (err)3-adrenoceptor agonist,

an acyl - gogpa¥ieafcabal-eshieal-aag-dipephenase inRAAItler,, probcol, a
thyroi d hornone receptor agonist, a cholesterol absorption inhibitor, a

| i pase i nhshitiar]likeldrowch CaortrirD, glyceletdeder anstiogruoh eactorh)i bitor, a
| i poxygenase inhibitor, a carnitine palmtoyl-transferase inhibitor, a
squal eneasphbhaieti-dbrhvedr grawitbwidensirt gnallbgapr, oegiidereaadpigaowthhancer, a
nicotinic acid derivative, a bile acid sequestrant, a sodiunibile acid
cotranspbértépr, nerve growth factor, a carnitine derivative, uridine,

10 5-hydroxy-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a P3-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a

15 cholesterol absorption inhibitor, a lipase inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a

20 Dbile acid sequestrant, a sodium/bile acid cotransporter
inhibitor, a cholesterol ester transfer protein inhibitor, an
appetite suppressant, an angiotensin-converting enzyme
inhibitor, a neutral endopeptidase inhibitor, an angiotensin
II receptor antagonist, an endothelin-converting enzyme

25 inhibitor, an endothelin receptor antagonist, a diuretic agent,

a calcium antagonist, a vasodilating antihypertensive agent,

a sympathetic blocking agent, a centrally acting



15 inhibitor, a cholesterol ester transfer protein inhibitor, an appetite
suppressant, an angi otensin-convertingsenzyme inhibitor, a neutral
endopepti dase inhibitor, an angiotensin |l receptor antagonist, an
endot hel i n-converting enzynme inhibitor, an endothelin receptor antagonist,
a diuretic agent, 20 a cal cium antagoni st, a vasodilating anti hypertensive
agent, a synpathetic blocking agent, a centrally acting antihypertensive

agent, aan_e%s,g%r%@h%@%eBb%te}g%i - 28R enBBEbRLA! g@@mg]s%ge% a uric acid

synthesis inhibitor, a wuricosuric agent and a urin al kal i ni zer, for the
manuf act Hheigdadklatghagemeouti gali cCarpesisiinehelsals tig ipifidy,tion of
advancing inpaired glucose tolerance into diabetes in a subject.
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the prevention or treatment

5 of a disease associated with hyperglycemia.

32. A use of (A) a fused heterocyclic derivative as claimed
-in any one of claims 1 to 7, or a pharmaceutically acceptable
salt thereof, or a prodrug thereof and (B) at least one member
10 selected from the group consisting of an insulin sensitivity
enhancer, aglucoseabsorptioninhibitor, abiguanide, aninsulin
secretion enhancer, a SGLTZ2 inhibitor, an insulin or insulin
analogue, a glucagon receptor antagonist, an insulin receptor
kinase stimulant, a tripeptidyl peptidase II inhibitor, a
15 dipeptidyl peptidase IV inhibitor, a protein tyrosine
phosphatase-1B inhibitor, a glycogen phosphorylase inhibitor,
a glucose-6-phosphatase inhibitor, a fructose-bisphosphatase
inhibitor, a pyruvate dehydrogenase inhibitor, a hepatic
gluconeogenesisinhibitor,D—chiroinsitol,eaglycogensynthase
20 kinase-3 inhibitor, glucagon-like peptide-1, a glucagon-like
peptide—lanalogue,eaglucagoﬁ—likepeptide—lagonist,amylin,
an amylin analogue, an amylin agonist, an aldose reductase
inhibitor, an advanced glycation endproducts formation
inhibitor, a protein kinase C inhibitor, a y-aminobutyric acid
25 receptor antagonist, a sodium channel antagonist, a transcript
factor NF-xB inhibitor, a lipid peroxidase inhibitor, an

N-acetylated-a-linked-acid-dipeptidase inhibitor,



10

156

20

25

136

insulin-like growth factor-I, platelet~derived growth factor,
a platelet-derived growth factor analogue, epidermal growth
factor, nerve growth factor, a carnitine derivative, uridine,
5-hydroxy-l-methylhydantoin, EGB-761, bimoclomol, sulodexide,
Y-128, an antidiarrhoics, cathartics, a hydroxymethylglutaryl
coenzyme A reductase inhibitor, a fibrate, a P3-adrenoceptor
agonist, an acyl-coenzyme A cholesterol acyltransferase
inhibitor, probcol, a thyroid hormone receptor agonist, a
cholesterol absorption inhibitor, a lipése inhibitor, a
microsomal triglyceride transfer protein inhibitor, a
lipoxygenase inhibitor, a carnitine palmitoyl-transferase
inhibitor, a squalene synthase inhibitor, a low-density
lipoprotein receptor enhancer, a nicotinic acid derivative, a
bile acid sequestrant, a sodium/bile acid cotransporter

inhibitor, a cholesterol ester transfer protein inhibitor, an

appetite suppressant, an angiotensin-converting enzyme

inhibitor, a neutral endopeptidase inhibitor, an angiotensin
IT receptor antagonist, an endothelin-converting enzyme
inhibitor, an endothelin receptor antagonist, a diuretic agent,
a calcium antagonist, a vasodilating antihypertensive agent,
a sympathetic blocking agent, a centrally acting
antihypertensive agent, an az-adrenoceptor agonist, an
antiplatelets agent, a uric acid synthesis inhibitor, a
uricosuric agent and a urinary alkalinizer, for the manufacture
of a pharmaceutical composition for the inhibition of advancing

impaired glucose tolerance into diabetes in a subject.



